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The present work is an attempt to highlight the 
spatial development of agriculture with reference to 
technological factors in the East and West Champaran 
districts. The main aim of the agricultural development is 
to achieve the required amount of agricultural production 
and to provide adequate food to large and fast growing 
population of the country. The study of agricultural 
development requires special attention in a agricultural 
country like India and more specially in the state of Bihar 
where agriculture shares 45 per cent to the state's income 
and engages directly or indirectly 80 per cent of her total 
population. 
The study is spread over six chapters besides 
introduction and conclusions. Chapter first deals with the 
general description of the region with respect to the 
structure, relief, drainage, vegetation, soil and climate of 
the study area. The East and West Champaran districts are 
made up of fertile alluvium soil which is remarkable for its 
uniformity and a level surface. The slope of the deposits is 
from north to south, and is gentler in the West than in the 
east. The area is traversed by a series of southward flowing 
rivers like Gandak, Burhi Gandak, Baghmati, Lalbegi and 
Dhanauti rivers. Flooding is a common characteristic feature 
of the region. East and West Champaran districts enjoy a 
tropical monsoon climate characterised by a rhythm of 
seasons owing to reversal of winds during the southwest 
and the north-east monsoons. Important soils of the region 
are the varieties of Khadar and Bhanger. Khadar or the 
newer alluvium is brought by the floods and deposiced near 
the river bank. Bhanger or older alluvium lies in the upland 
far away from the river. 
Chapter second deals with the concept of agricultural 
development and describes the theoretical aspects of 
technological indicators relating to progress of agriculture. 
Chapter third presents a pattern of landuse and crop 
production in the study region. The analysis shows that in 
landuse pattern no significant change has been observed. 
The net sown area in 1975-76 accounted for 66.88 per cent 
of the total reported area of the region and marginally 
decreased to 65.17 per cent of the total reported area in 
2000-2001. Similarly the area sown more than once in 
1975-76 was 24,92 per cent which decreased to 19.76 per 
cent in 2000-2001. The gross cropped area being 19.80 per 
cent in 1975-76 and decreased to 84.93 per cent in 2000-
2001. The region has recorded satisfactory increase in the 
production of cereals, but the pulses with the exception of 
lentil have recorded a declining trends. The oilseed have 
considerably increased in the region. In the cash crops, 
sugarcane and potato both have recorded a sharp increase 
in area and production between 1975-76 and 2000-2001. 
Chapter four is devoted to spatio-temporal variation 
in agricultural productivity for two points of t ime, i.e. 
1990-91 and 2000-2001. The study is based on agricultural 
productivity indices calculated according to Yang's yield 
index and high, medium and low agricultural productivity 
regions have been demarcated. During the year 1990-91, 
the high productivity region found in the north-western part 
of the study region but in 2000-2001 it got same position. 
I t has been observed that the south-eastern part has 
always remained a low agricultural productivity area. 
Chapter five deals with the spatial distribution of 
indicators of agricultural development in the study area. All 
the technological inputs required for improvement of 
agriculture have increased their supply position but the 
distribution is not uniform throughout the region. The size 
of landholdings is decreasing in the region owing to 
increasing pressure of population and prevailing laws of 
inheritance responsible for the sub-division of land. 
Chapter six describes the stage of agricultural 
development in the East and West Champaran districts in 
three ways. Firstly, taking correlation coefficients matrix, 
measuring the relationship between a set of individual 
indicators. Secondly, an attempt is made to determine the 
precise impact of various indicators of agricultural 
development with the help of factor analysis thereby 
indicating the actual development of agriculture during the 
period from 1990-91 to 2000-2001. Thirdly, the actaa! level 
of agricultural development is highlighted as obtained 
through the application of a composite index of agricultural 
development. 
In the last conclusion and suggestions have been 
made in the study region. The concluding results draw from 
this analysis in all the combined agricultural productivity 
regions indicate that the variables like pumpsets,tube-wells 
irrigation, tractors, area under HYV seeds and consumption 
of fertilizers have played significant influence in the 
agricultural development in the study area. On the basis of 
composite index blockwise distribution of indices reveals a 
marked agricultural development but the regional pattern 
corroborates earlier findings that the blocks, of East 
Champaran district are agriculturally more advanced due to 
good infra-structure and technological factors, while the 
impact of technological factors is comparatively low in the 
blocks of West Champaran districi 
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INTRODUCTION 
Agriculture is the main source of livelihood for over 80 per cent 
of the population and provides foods, fodder and other raw materials. Its 
importance may be judged from the fact that any economic development 
of a state or region of a country is possible only if efforts are made to 
develop agriculture. Therefore, it is the prime concern of the planners, 
economists and the geographers to accept the challenge to them to find 
means and ways to bring out its overall reform andd development. The 
development of agriculture implies optimum use of existing land resources 
with the help of scientific agricultural practices and the application of 
modern inputs. 
It is a well known fact that before the onset of green revolution 
Indian agriculture was very backward and there had always been the 
problem of adequate supply of food in the country. But by bringing about 
changes in its technological know-how. India has increased her production 
of foodgrains. India's foodgrains production has increased by 3.5 times, 
"cereals production by about 3 times and pulses production by 1.5 times. 
But still further technological improvements are required to keep pace 
with the demands of growing population. In this direction efforts are 
continuously being made and considerable improvement has been achieved 
since the introduction of the green revolution. 
Agriculture contributes 45 per cent in the economy of Bihar and 
more specially in the study region its share is about 13 per cent in the 
state's income. 
The main aim of the present study is to assess the impact of 
technology on agricultural development in the East and West Champaran 
districts of Bihar Plain. 
OBJECTIVES OF THE STUDY 
1. To exmaine the causes which have promoted the technological change 
on agricultural development in the East and West Champaran 
districts. 
2. To locate the areas where suitable conditions exist in favour of 
modern technology of agricultural development. 
3. To review the progress of technological factors in the study region 
and to locate the areas where it has been successful. 
4. To evaluate the effect of technological factors on agricultural 
productivity', landuse and crop production. 
5. To assess the impact of technological change on the levels of 
agricultural development. 
HYPOTHESIS 
Progress in tehcnological factors and levels of agricultural 
developments thus be hypothesized to be inter-related. Testing of this 
hypothesis in the study region is the crux of the research problem. 
Findings of this research may help to design plans and formulate policies 
for the agricultural development of the area in general and reducing 
disparities at micro-levels in particular. 
THE STUDY REGION 
The study region is located in the north-western part of the North 
Bihar Plain. The latitudinal extent of this reigon is between 26°16' and 
27°31' north and longitudinal extent is between 83°50' and 85°18' east. The 
total geographical area of the region is 9,196 square kilometres. It is 
bordered on the north and north-east by Nepal, on the south and south-east 
by the district of Muzaffarpur, on the south-west by the district of Saran 
and on the north-west by the Gorakhpur district of Uttar Pradesh. This 
region consisting of 36 blocks in 1991 and 45 blocks in the year 2001. 
The total population of the region according to the Census of 
India, 2001 was 69,76,700 persons. The density of population in the region 
is 758 persons per square kilometre, whereas, the state as a whole shows a 
density of 880 persons per square kilometre. 
East and West Champaran districts are made up of fertile alluvium 
which is remarkable for its uniformity and a level surface. The slope of 
the deposits is from north to south but it is almost, imperceptible. 
Geologically these deposits are either old alluvium or new alluvium. The 
area is traversed by a series of southward flowing rivers like Gandak, Burhi 
Gandak, Baghmati, Lalbegi and Dhanauti. All the rivers rising in the 
Himalaya and flow from north to south. Flooding is a characteristic feature 
of the region. 
East and West Champaran districts enjoy a tropical monsoon 
climate characterised by a rhythm of seasons owing to reversal of winds 
during the south-west and north-east monsoons. There are three main 
agricultural seasons : (i) The season of general rain corresponding with 
the season of kharif crops(mid-june to October), (ii) The cold weather 
season corresponding with the season of raZ?/ crops (November to mid-
March) and (iii) The hot weather season corresponding with the season of 
garma crops (mid-March to mid-June). 
The agriculture of the East and West Champaran districts is 
entirely of a subsistence type. More than 80 per cent farmers of the region 
belong to the marginal category. The size of operational holdings is 
continuously decreasing owing to the bifurcation of the joint family and 
increasing pressure of population. The increasing population depending on 
land resource for their livelihood are resorting to the use of modern 
technology for getting higher output from their limited land holdings. The 
technology in operation is in the form of high yielding varieties of seeds, 
consumption of NPK fertilizers, tractor power, pumpsets for irrigation and 
pesticides for the protection of plant diseases. These inputs are 
responsible for increasing the levels of land productivity. It is quite clear 
that the area under food crops has recorded an increased from 704 
thousand hectares during 1975-76 to 783 thousand hectares in 2000-2001 
in the region, while production of food crops has increased from 626 
thousand tonnes to 1326 thousand tonnes between 1975-76 and 2000-
2001. All these aspects point to the influence of modern technological 
factors which have played an important role in the overall development of 
agriculture in the region. 
METHODOLOGY 
The present study shows the impact of tehcnological change on 
agricultural development. The analysis is mainly based upon the secondaiy 
sources of data for the year 1990-91 and 2000-2001 obtained from 
District Statistical Office, Bettiah and Motihari and Directorate of 
Statistics and Evaluation, Govt, of Bihar, Patna. Block has been taken as 
the unit of the study. In order to analyse and measure levels of agricultural 
development twelve variables relating to agricultural development has been 
taken for the year 1990-91 and 2000-2001. 
In the present study two analytical concepts of agricultural 
productivity and levels of agricultural development are used. So far as 
agricultural productivity is concern there is not a single universally 
accepted method for measuring agricultural productivity. In this study W. Y. 
Yang's yield index has been used for measuring agricultural productivity. 
Agricultural development in the present study is measured by correlation 
matrix, factor analysis and composite index. Loadings of variables on a 
factor (dimension) are their weights which are derived from their factual 
inter-relationships. Factors are subjected to rotation to some theoretical 
criteria to make the factor structure more interpretable. 
Computation for these analysis was earned on in Aligarh Muslim 
University's "ALPHA" computing system which involves following steps : 
1. Computation started with the transformation of original data matrix 
D for n observations on m variables into a standard score matrix Z of 
n X m order. 
2. From Z matrix n x m order correlation matrix R was calculated which 
contained product moment correlation co-efficients. 
3. The correlation matrix was resolved into a factor matrix A of ni x r 
where /" was number of fact extracted. The programme employed can 
extract as many factors as the number of variables. Therefore, in the 
first instance all the factors were extracted. Histogram of the 
cumulative percentages of the variance explained by the successive 
factors and cumulative number of factors was constructed. By 
inspecting rate of change in the explanation of variation by factors. 
Number of factors to be retained was determined. 
4. Since original variables retained were not readily interpretable, the 
factor loading matrix A was rotated according to normal varimax 
criterion to reproduce a new factor loading matrix. The criterion 
employed rotated the factor matrix to such a position where a 
minimum possible number of variables loaded high on each factor. 
The factor structure, thus, became simpler and eaisly interpretable. 
5. From the matrix multiplication standardized score matrix of w x m 
order and rotated factor matrix A of m x r order, a factor score 
matrix A of m x r order was obtained. Factor scores were then 
standardized to zero mean and unit variance. These factors scores 
provided a measure of position of each block on the new factors. 
ORGANISATION OF THE STUDY 
The present work besides introduction and conclusions has been 
organised into six chapters. 
Chapter first tries to sum up the geographical background of East and 
West Champaran districts, with reference to structure, relief, 
vegetation, drainage, soils and climate. 
Chapter second contains conceptual framework of agricultural 
development and technological factors. 
The third chapter presents a pattern of landuse and crop production of 
the study region. 
The fourth chapter deals with spatio-temporal variation of agricultural 
productivity. 
The fifth chapter explain the spatial distribution of technological factors 
in the study region. 
The sixth chapter of the thesis is devoted to analysis of the impact of 
tehcnological factors on agricultural development. 
In the last conclusion and suggestions have been given, which shows the 
crux of the study. 
Chapter'I 
E A S T A N D W E S T C H A M P A R A N 
DISTRICTS - A GEOGRAPHICAL 
PROFILE 
The district of East and West Champaran forms the extreme 
North western portion of the Tirhut division in the state of Bihar. It is 
located between 26°16' and 27°3r north latitudes and between 83°50' and 
85°18' east longitudes. It extends over an area of 9,196 square kilometres 
with total population of 69,76,700 persons, according to Census of India 
2001. The East Champaran district has an area of 3,968 square kilometres 
and with a population of 39,33,636 persons and Motihari is head quarter. 
The West Champaran district has an area of 5,228 square kilometres with 
the total population of 30,43,044 persons and its head quarter is Bettiah. 
The East Champaran district, at present comprised of 6 sub-divisions and 
27 Community Development Blocks. The West Champaran district consists 
of 3 sub-divisions and 18 Community Development Blocks. 
The name Champaran had derived from the thick forest of 
Champa trees {Michelia champaca), designation which is popularly 
believed to date back to the time when the district was a vast forest 
uninhabited. 
STRUCTURE 
The districts are bounded on the north and north-east by Nepal; 
and on the south and south-east by the district of Muzaffarpur; on the 
south-west by district of Saran; and on the north-west by the Gorakhpur 
district of Uttar Pradesh. To the north and north-east the boundary marches 
along with the Nepalese Zilas of Parsa and Bara; and here the frontiers are 
not naturally formed by rivers. It is marked by ditches and masonary 
pillars, and for considerable distance runs along the crest of the Sumeswar 
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Range. On the west the districts are separated from Gorakhpur and Saran 
by the present channel and an old bed of the Gandak. 
The shape of both the districts of Champaran are roughly 
resemble with an irregular parallelogram, extending along the eastern bank 
of the River Gandak for 161 kilometres and having a breadth of 32 
kilometres at the northern end and 64 kilometres at the sourthern 
extremity. The general aspect of the greater part of these districts are very 
similar to that of the rest of North Bihar, almost a levelled fertile plain 
diversified by a number of rivers and streams debouching from Nepal. 
In the south and east these districts are almost perfectly levelled 
with a slight declination to the south. Towards the north and north-west 
the districts begins to undulate and the alluvial plain gives place to a 
broken hilly region known as the Dun or Ramnagar Dun. This consists of 
a range of low hills, about 32 kilometres long, north of which the 
Sumeswar range extends for about 74 kilometres along the northern 
frontier. Below these hills extend southwards and eastwards large grassy 
prairies watered by numerous hill streams, while in the background towers 
the Himalayas of Nepal in an imposing arc of eternal snow. 
The districts includes four distinct tracts. To the extreme north 
are foot hills of the Himalays known as the Sumeswar Range and Dun 
range, which with their foot-hills encroach for some 24 kilometres into the 
alluvial fertile plain. These hills still contain large stretches of forest, 
though the finest timber has since long been cleared away. Skirting these 
hills is the unhealthy submontane tract, known as the Tarai, consisting 
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mostly of prairie land and forest, in wich the scattered clearness of the 
aboriginal Tharus afford the only evidence of human occupation. The rest 
of the districts are further divided by the little Gandak into two well-
difined tracts with markedly different characteristics. The northern portin 
is composed of old alluvium and contains much low-land admirably suited 
for rice cultivation but unfit for the cultivation of rabi crops. It is a great 
rice producing area traversed by a number of streams flowing southwards. 
The southern tract, which is composed of recent alluvium deposited during 
the oscillation of the Gandak while it shifted westwards to its present 
channel, is characterised by stretches of upland varied in place by large 
marshy depressions known as chaurs; here the soil is generally lighter and 
suitable for growing cereals, millets, pulses, and oil seeds. 
RELIEF 
To the extreme north the Dun and Sumeswar hills extend over an 
area of about 943 square kilometres. The Sumeswar hills form a part of a 
long range, which under different names, runs in practical continuity along 
the whole length of Nepal. The only breaks in the chain being caused by 
rivers seeking an outlet. It is the lowest and outermost of all the 
Himalayan ranges, immediately overlooking the plains of India; and at its 
base the swampy feverish Tarai. The hills of this range are mainly 
composed of imperfectly compacted sand stone, which is imbeded by 
rocks and pebbles of the same formation. Owing to this ill-formed 
sandstone, the hills have been wornout by the action of rainfall into a 
series of steep ravines and almost inaccessible summits; and bare steep 
13 
crags rise from the midst of the luxuriant vegetation with which many of 
its slopes are clothed. 
The average height of the range in these districts is 457 metres, 
but the hills vaiy in attitude from a few hundred metres to 879 metres 
above sea level at Fort Sumeswar, which commands a superb view of the 
Himalayas. This peak overlooks the Mauri valley in Nepal and in the back-
ground stretches the main range of the Himalayas, succeeding hill and 
peak rising above peak until they culminate in the vast snowy range to the 
north. The great peaks of Dhaulagiri, Gosainthan and Gaurishanker are 
clearly visible. The ascent lies along the Sumeswar pass upto the bed of 
the Juri Pani Stream. The other principal passes are the Kapan and Harha 
also leading to Deoghat in the region. 
The only other hills in the district are Dun hills, a range of low 
hills which extends for about 32 kilometres in a south-easterly direction 
from the north-west corner of the district,and has an average breadth of 6 
to 8 kilometres. Between this and Sumeswar range lies which is known as 
the Dun valley, an elevated table-land inhabited by aboriginal Tharus. 
DRAINAGE 
The general line of drainage is frist from north to south, and then 
from north-west to south-east, the latter being the predominant course of 
rivers. To the west the Gandak flows along the whole length of the 
districts, except for a small strip of land, forming the Dhanaha police-
station, which lies to the west of it adjoining Gorakhpur. To the north-east 
the river Uriea forms part of the boundiy, while to the south-east the 
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district is bounded throughout its legnth by the Lai Bakya and Baghmati 
rivers. Besides these boundiy there are a considerable number of rivers 
and streams, among which the most important is the Little Gandak or 
Sikrahna. The north of this river, whole of the district is watered by a 
number of tributaries flowing almost south from Nepal or the Sumeswar 
range; to the south there are only two considerable streams, both are 
sluggish and with tortuous Channels, in which the water remains almost 
stagnant except durng the rains. These are the important Rivers of the 
study region which is shown in Fig. 1.3. 
River Gandak 
The Gandak has been identified with the Kondochates of the 
Greek geographers and, according to Lassen, is the Sadanira or 
overflowing river of the epics. It is also known as the Narayani and the 
Salgrami, the latter name being derived from the Salgram stones found in 
the bed of the river. 
The Gandak or Great Gandak, rises in the central mountain basin 
of Nepal, which has been called, from time immemorial, the Sapt Gandaki 
or the country of the seven Gandaks, from the seven main streams which 
unite to form this river. After passaing through the Deoghat hills, the 
united stream flows southwards in a succession of rapids and pools unitl it 
reaches the Sumeswar range near Tomaspur. Here the descent is very rapid 
and its course lies through a narrow gorge between high cliffs crowned 
with trees. The Gandak finally leaves the hills through a pass in the 
sandstone range to the west of the Sumeswar hills, at Tribeni, where it is 
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joined by the Panchnad and Sonaha, the name Tribeni being suggested by 
the confluence of the three streams. 
It then flows in a south-easterly direction separating the West 
Champaran district from Gorakhpur for a distance of 45 kilometres, as far 
as Sattar Ghat. From this point down to Rajghat in the West Champaran 
district the present channel of the Gandak ceases to be the natural 
boundary, the latter follows a tortuous course of 70 kilometres along the 
boundary of the Gorakhpur district unitl it joins the present channel near 
Pipra Ghat. The united stream then forms a natural boundaiy between East 
Champaran and Saran till it leaves the district in the extreme south near 
Tajpur. A number of streams fall into it, such as the Rohua, Manaur and 
Bhabsa, which drain the low hills to the south of Tribeni, and several 
minor streams, which rise in the south tract known as Ramnagar Dun, pour 
their combined waters into it at Rajwatia near Bagaha. 
At first a snow fed torrent, the Gandak becomes much wider and 
its stream more equable in velocity after debouching into the plains at 
Tribeni. Navigation however, is difficult owing to the narrow and tortuous 
course of the river during the hot and cold seasons, and the impetuosity of 
its current during the rains. South of Bagaha it becomes a wide-spreading 
river, with Sandy tracts being formed one year to be swept away the next. 
It is on record that the main stream was once diverted for over 1.8 
kilometres in consequence of the obstruction caused by a boat laden with 
rice being sunk in its channel. In the rains the stream attains a breadth of 
3 to 4 kilometres, and even in the hot and cold weather it becomes half a 
kilometres broad.The Gandak frist flows over a rocky bed between high 
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banks bordered with forest but it soon acquires the character of a deltic 
river, its bed being raised considerably above the level of the surrounding 
region. The south of the region is consequently liable to inundation from 
the river overflowing its banks, but is now protected from its once 
disasterous floods by an embankment extending from near Bagaha to the 
southern extrimity of West Champaran district. 
River Sikrahna 
Next to the Gandak, it is the largest river in this region. Sikrahna 
river rises in the western extremity of the Sumeswar Hills and flows 
through the centre of the districts from north-west to south-east till it 
enters Muzaffarpur. During the first portion of its course, until it turns 
southwards at Lakhaura, north of Motihari, it is joined by a number of hill 
streams, which make it an impetuous torrent during the rains. In the dry 
weather it is generally formidable, and it is navigable for a portion of its 
course towards the south by boat of small burden. This river rises with 
great rapidity in the rains, and sometimes overflows its banks, causing 
serious inundations. It frequently changes its course, its oscillations from 
side to side being facilitated by its banks cmposed of sandy friable soil. 
The northern portion of its course is known as the Harha and in the 
southern portion as the Burhri Gandak, but it is most commonly called the 
Sikrahna by the local inhabitants. 
River Baghmati 
The Baghmati forms part of the eastern boundary from Adauri on 
the north to Norwa on the south, a distance of about 56 kilometres. Its 
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current is sometimes very rapid rusting 11 kilometres an hour in its upper 
reaches during heavy rains. It runs low during the cold season, and the dry 
season; but after few days rain it often inundates. It has changed its course 
several times, due to the soil along with its banks, being very light and 
friable is easily washed away. In this portion of its course the river is 
navigable by boats of 15 to 18 tonns burden as far as Maniari Ghat. Its 
principal tributary is the Lai Bakya which joins it near Adauri. 
Rivers Lalbegi and Dhanauti 
Between the Sikrahna and the Gandak, the only important rivers 
are the Lalbegi and the Dhanauti. The Lalbegi flows into the Gandak to 
the north of Govindganj. The Dhanauti river was formerly a branch of the 
Lalbegi, but its upper reaches have silted up, and it is now a sluggish 
stream falling into the Sikrahna to the east of Pipra. The area on its banks 
is reported to be very unhealthy, and a tract of region to the west of 
Motihari is sparsely populated on this account. 
Minor Rivers 
The other rivers are of less importance, most of them being hill-
streams flowing into the Sikrahna in the northern portion of its course. 
Some of the streams, such as the Uria, Dhoram and Pandai are used for 
irrigation, but the supply in many cases is dependent on the Nepal 
Government, who is able to control it by building embankments across the 
streams in their own territory. Some rivers, such as Bhabsa, Manaur, 
Rohua and Panchnad produce veiy beautiful scenes in the upper portion of 
their course, where the current strikes against high sandstone cliffs from 6 
to 27 metres high. 
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The river Uria, which flows south from Nepal, separates 
Champarans from Nepal for 19 kilometres and then flows southwards 
through the district for 22 kilometres. It joins the Dhoram near Mainpur, 
and the united stream Joins the Sikrana river about 4.8 kilometres west of 
Ahiraulia. 
The Dhoram rises in the Churia Ghati hills, a low range of hills 
in Nepal, known locally as the Chiriaghatti hills and enters in West 
Champaran about 8 kilometres south of the Nepal outpost station of Thori. 
At first it flows in a western direction for about 8 kilometres, but soon 
turns to the south and joins by the Pandai, the united strteam falling into 
the Uria near Mainpur, about 16 kilometres from the frontier. 
The Pandai rises on the north of the Sumeswar range, and enters 
the West Champaran district through a pass between that range and the 
Churia Ghati range, at Bhikhna Tori. After it debouches from the hills, it 
flows for a few kilometres towards the west over a rocky bed then curves 
to the south-east direction in which it flow till it joins the Dhoram, about 
3 kilometres east of Narkatiaganj. 
The Masan river rises in the Sumeswar range, and flows in a 
southern direction until it turns to the east near Barbiro. It drains a large 
tract of the district, receiving nearly all the flood water of the Dun, and is 
liable to heavy floods. Its catchment area is 39 thousand hectares, three-
fourths of which is hilly ground. It has a broad sandy bed throughout its 
course, and soon runs dry after the rains stop. 
The four rivers last mentioned all traverse the north of the 
district; and the same tract is watered by a number of smaller streams such 
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as the Harbora, Balaura and Ramrekha. To the south-east one of the largest 
rivers debouching from Nepal is the Tilari, locally known as the Telawe, 
immediately to the north of Sugauli; this river is said never to run diy, and 
in October there is a depth of 1.2 to 1.5 metres in the stream, which is 
from 45 to 54 metres broad. The Gadh, and adjoining stieam, supply less 
water. The only other river in this portion of the district calling for Tiar, 
which feeds the canal of the same name. 
There are 43 lakes in Champaran which is a remarkable physical 
feature running through the centre of the study region. These lakes, are the 
largest and spread at Lalsaraiya, Sugaon, Turkaulia, Motihari, Pipra, 
Siraha, Nawada, and Tetaria, extend over an area of 36 thousand hectares. 
It is an old bed of the Gandak and their depth varies from 1 to 6 metres. It 
contains water during rainy season and dry in summer. There are also a 
number of swampy and marshes area scattered over the districts, of which 
one of the most remarkable is the one known as Bahas along the borders 
of tappas. This swamps and marshy land produces fine quality of rice. 
FORESTS 
The only forests left in the West Champaran district are situated 
in the Bagaha and Narkatiaganj sub-division to the north where a belt of 
forest stretches over an area of 75 thousand hectares. The most valuable 
trees are sal (Shorea robusta), sisu (Dalbergia Sissoo) and Inn (Cederela 
Toona). The forests are classified into two separate areas (a) a tract of Sal 
forest in the Siwalik hills and (b) a tract of miscellaneous forest lying 
along the diara lands of the river Gandak from Tribeni or Rajpur Soheria 
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to Rampore. The two tracts are separated by the Tribeni canal. Tract of 
sal forest has an area of 13 thousand hectares and lies on the outlying 
secondary range of Siwalik hills, the rise being from 91 to 228 metres. 
The upper plateaus grow excellent sal and other useful trees are found 
such as arna, banji, Karma Kuswin, Panan and rosewood. Some grass 
lands and miscellaneous forests are included in this tract along the 
southern and western sides but sal is extending and replacing the 
miscellaneous trees. This tract was once the site of an ancient civilization. 
The tract of miscellaneous trees has an area of 12.5 thousand hectares on 
which Sisii, Semal, Khair, Karma and rosewood are the most useful trees. 
SOIL 
The soil of East and West Champaran districts are thick alluvium 
deposited probably for the most part over Siwalik and old tertiaiy rocks. 
This drift alluvial soil is relatively young, and is constantly rejuvenated 
year after year by the deposition of sand and silt by numerous streams. It 
deficient in phosphoric acid, nitrogen and humus, but potash and lime are 
usually present in sufficient quantity. 
The soils of the region may be grouped into three broad groups 
(i) Swampy soils (ii) The Ganga alluvium (iii) Calcareous soils. The 
general distribution of these soils groups is given in Fig. 1.4 
Swampy Soils 
These soils are found in the narrow belt of the Tarai in the north 
of the West Champaran district in the Siwalik region. In the extreme 
northern margin of West Champaran district a thin narrow belt of 
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heterogeneous Himalayan soil is also found above the swampy soils. 
Swampy soil tract is conditioned by excessive moisture due to large 
amount of annual rainfall and continuous seepage of water from the 
northern sloping land. These soils remain saturated during the monsoon 
months and remain fairly moist during the suceedig winter owing to the 
rise of a high level of underground water. The soil is mostly clay of dark 
grey colour. Being clayey in nature these soils are highly retentive of 
moisture, and are therefore most suitable for the cultivation of rice. 
The Ganga Alluvium 
The Ganga alluvium covers a vast area along the banks of the 
rivers Gandak and Sikrahna. The soils of this group are generally light 
textured, light grey in colour and moderately alkaline in reaction with 
medium to high fertility status. The alluvium is mostly loamy in texture 
although sand and clay proportions vary from place to place. 
Potassium nitrate is found in natural form in the soils of the West 
and East Champaran districts. The alternating warm and humid climate of 
the region offers most favourable conditions for the accumulation of this 
salt in the subsoil. Large quantities of animal and vegetable refuse gathered 
around the village sites decompose into ammonia and other nitrogenous 
substances; these are acted upon by certain kinds of bacteria (nitrifying 
bacteria) in the damp hot weather, with the result that at first nitrous and 
then nitric acid readily acts upon the salt of potassium with which soil is 
inpregnated an account of large accumulations of wood and dung ashes. 
The nitrate of potassium thus produced is dissolved by rain water and 
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accumulated in the subsoil, from which salt re-ascends to the surface by 
capillaiy action in the period of desiccation following the rainy season. 
Large quantities of nitrate are thus left as saline efflorescences on the 
surface along with some other salts such as chlorine of sodium and 
carbonate of sodium. 
The general monotony in the appearance of the alluvium leads to 
the misconception that, it is homogeneous, while, as matter of fact, the 
varying conditions of environment have imparted to it marked variations 
from place to place. The subsoils are not uniform in texture but consist of 
well-defined layers varying from pure sand to heavy clay. The fertility of 
such soils varies from place to place. The pH value of these soils varies 
from nearly neutral to alkaline in calcaresous zones and alkaline to acidic 
in the non-calcareous zones. 
The Ganga alluvium can be divided into two types : 
(i) Newer Alluvium or Khadar 
(ii) Older Alluvium or Bhangar 
(i) Newer alluvium or Khadar is different from older alluvium or 
bhangar in texture and chemical composition. Soil comprising the newer 
alluviums are grey to ash-grey in colour, and clay-loam to clay in texture. 
It is generally found along the banks of rivers and streams. It contains low 
humus, nitrogen and poor in lime. Newer alluvium is found along the river 
Gandak in the East and West Champaran districts. This soil is suitable for 
sugarcane, paddy and root crops. 
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(ii) The older alluvium or bhanger is found some distance away from 
the main rivers. It is a heavier soil with greater clay proportion than the 
Khadar. The bhanger of this region generally lies between the higher 
levels of streams in lowlying interfluves and is inundated by water during 
the rains through spill channels which cut through the levees. Bhanger 
land forms typical paddy areas of East and West Champaran districts. 
Calcareous Soil 
It is found in the East and West Champaran district. The belt of 
this soil roughly corresponds with the Khader tract of the Gandak. This 
soil is well developed in this region. The presence of bed of Kankar 
nodules is a common feature in the subsoil. The clay has not undergone 
any marked translocation from surface to lower layers and a retarded 
leaching has led to the accumulation of calcium carbonate even in the 
surface soil. This soil is highly rich in lime. 
CLIMATE 
East and West Champaran districts enjoy a tropical monsoon 
climate characterised by a rhythm of seasons owing to reversal of winds in 
the south-west and the north-east mansoons. The whole year witnesses 
three main seasons corresponding the three agricultural seasons of the 
area. These seasons are : firstly a rainy season (mid-June to October) 
corresponding to kharif agricultural season noted for clouded sky, high 
humidity and heavy rainfall; secondly, a cold weather season (November 
to mid-March) corresponding to agricultural season known as rabi and 
characterised by low temperature, clear skies, little rainfall and low 
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humidity; and thirdly, a hot weather season (mid-March to mid June) 
corresponding to agricultural season known as garma famous for high 
temperature, very low humidity and the prevalance of hot dusty winds. 
The Season of General Rains 
The season of general rains starts from the middle of June and 
continues upto October. About 85 per cent of annual rainfall is received in 
this season. The mean maximum temperature ranges between 34.4°C and 
39 .9^ , at Motihari and 33.6°C to 39.1^C at Raxaul, and the mean 
minimum temperature ranges between 16.3°C and 23.4°C at Raxual and 
between 16.7°C and 21.1°C at Motihari.The mean monthly temperature 
ranges between 25.5°C to 30.5°C at Motihari and 24.9°C to 30.2°C at 
Raxual. It may be clear from Table 1.1 and 1.2 with the onset of 
monsoonal rain the mean minimum, mean maximum and mean monthly 
temperature slightly decrease, this trend of dicrease in temperature 
continues through the months of rainy season. The monsoons result in 
heavy rainfall ia the sub-montane region along the northern boundary 
which receives 365.2 mm of rain at Motihari and 395.3 mm at Raxual. 
The winds blow from east to west with an average velocity of 5.4 km/hr at 
Motihari and 10.6 km/hr at Raxual. The humidity increases to 83 per cent 
at Motihari and 70.5 per cent at Raxual. 
The Cold Weather Season ^U-^^^^ 
By the end of October the sky remains clear, rains stop and there 
is a further fall in temperature heralding the beginning of the cold weather 
season from November. By December the cold weather season fully sets irs 
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January is the coldest month recording a temperature of 15.1°C at Motihari 
and 15.4°C at Raxual. The days during this season are warm and the nights 
are cold. 
It may be seen from Table 1.1 and 1.2 that the mean minimum 
temperature in the month of November ranges 10.2°C at Motihari to 
10.0°C at Raxual, but the mean maximum temperature ranges between 
32.0°C and 31A°C for the same stations. The month of December records 
a further decrease both in the mean minimum and maximum temperature. 
The mean minimum temperature ranges between 6.3°C and 6.2°C. The 
lowest temperature is recorded in the month of January when the mean 
minimum temperature at Motihari and Raxual station is 5.0°C and 5.1°C 
respectively.The mean maximum temperature for the same stations is 
25.3°C and 25.8°C. The relative humidity is recorded 75.5 per cent at 
Motihari and 74.5 per cent at Raxual station. By February temperature 
begins to rise but still remains relatively low as compared to that of 
November. A significant climatic feature of this season is the occurance of 
frost in the early hours of morning which adversely affects crops like, 
arhar, peas, gram, rapeseed and mustard. 
The Hot Weather Season 
The hot weather Season-commences from mid-March when the 
temperature rises sharply resulting in a relative fall in pressure and 
humidity. The rapid increase in temperature since mid-March reaches its 
maximum in the month of May. Motihari and Raxual respectively 
experiences 23.2°C and 22.3°C mean monthly temperature in March. 
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During this month the mean minimum temperature at these stations is 
10.2"C and 8.5°C and the mean maximum temperatrure is 36.3°C and 
36.1°C. The relative humidity is 53.5 per cent and 47.5 per cent and 
velocity of wind is 3.8 km/hr and 6.2 km/hr at Motihari and Raxual 
stations. 
April records a further increase in temperature when the mean 
minimum temperature of Motihari and Raxual rises to 14.7°C and 14.6°C 
respectively. During this month the mean maximum temperature at these 
stations is 39.6°C and 39.1°C and relative humidity is 49.5 per cent and 
42.0 per cent respectively. May is even more hot with a mean maximum 
temperature of 40.9°C and 39.5°C and a mean minimum temperature of 
18.7°C and 17.8°C at Motihari and Raxual stations. It may be noticed that 
April and May are the hottest months of the year. The velocity of the wind 
varies from 5.5 km/hr to 12.9 km/hr. The relative humidity is below 60 per 
cent. It is important to note that the heat during this period is greater in 
West and East Champaran districts. 
During April and May when temperatures high and skies are 
clear, hot dusty winds known as 'loo' blow with great force, sometimes 
taking the form of violent squalls of short duration. These winds are 
accompained with thick clouds of dust giving rise to a brassy look to the 
atmosphere. In the presence of dust storms, however, are sometimes 
accompained with light rain leading to cooling of the air. April-May raifall 
averaging from 46 to 90 mm is a precursor of the general rains. It is 
benificial for the ripening of fruits. 
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Chapter-U 
CONCEPTUAL FRAMEWORK 
AND 
LITERATURE REVIEW 
Agricultural development is unquestionably a multi-dimensional 
concept of which crop production, crop diversification and 
commercialization of agriculture are chief components. Agricultural 
development in a particular region means, by and large, and improvement 
of land productivity with the application of higher degree of modern 
inputs. In most areas this implies provision of inputs to farmers to enable 
them to increase the yield. Productivity as such does not merely means the 
quantity of production but includes in its purview the variety and quality 
of the produce. Diversification of agriculture consider as the second vital 
aspect of agricultural development. It is an important aspect not only with 
regard to its economic advantage but also in imparting self reliance in 
agricultural requirements of the area and in maintaining the fertility of 
soil. Diversified agricultural activities like dairying, cattle rearing, poultry 
famring, pig raising, beekeeping and fishing significantly contribute to the 
basket agricultural products and generate additional employment for the 
surplus agricultural population. 
Commercialization of agriculture or the extent of penetration of 
market forces in an area and the scale upon which they operate is crucial 
in almost every problem of agricultural development. The percentage of 
cropped area under cash crops may be used as a measure of 
commercialization of agriculture. Besides, development of agriculture is 
also to be judged from the degree of equity in farm incomes and nature of 
agrarian relations. 
Any endeavour of agricultural development however should not 
produce deterioration in ecological conditions. It should not lead to 
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defacement of forests, exhaustion of soil nutrients, depletion of 
underground water and emergence of waterlogging conditions. 
Conservation of physical resoruces is thus an integral part of any 
agricultural development. 
A review of geographical literature reveals that in India very few 
attempts have been made to define agricultural development and to select 
criteria of development in the light of any conceptual framework. Rarely a 
distinction is made between the elements of agricultural development and 
the factors of agricultural development. Among all the studies the 
dominating focus is only on productivity dimension. 
A composite index of agricultural development based on three 
factors - the growth rate of agricultural output, the use of modern inputs in 
agriculture and the productivity per hectare was constructed by Nath to 
compare the level of agricultural development in various states of India. 
Jather and Bed (1949) pointed out that the most out standing 
feature of backwardness of Indian agriculture is the endless subdivison 
and fragmentation of land. They described the vairous cause of 
fragmentation and subdivision and their evils which are responsible for 
the backwardness. They also proposed a number of remedial measures. 
United Nations Report (1951) the objective of land reform are 
four viz. maximization of output and productivity, fair and equitable 
distribution of agricultural income, increasing employment opportunities 
and ethical order. The UN report on the agricultural organization (1951) 
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summarised the measured for reform of agrarian structure through a wide 
range of improvement in the organisation of marketing and credit, the 
extension of educational and welfare services to the rural community, 
measures for the re-organisation of production and co-operative farms. 
F.A.O. (1953, 1955, 1968) has published a series of books in 
which technological development and their implication to agriculture in 
various parts of the world has been discussed. In 1953, it has been states 
that the introduction of machinary is more cheep than labour. In (1968), a 
more useful study has appeared. It deals with the problem of raising 
agricultural productivity in developing countries by applying modern 
technology. It covered all aspects of agricultural technology such as water 
management and irrigation, fertilizers, crop protection, application of 
machineiy and other improved impliments and institutional equipments 
research extension and services, finance and agricultural credit supply in 
time. 
Bater (1957) has suggestes the way to introduce agricultural 
machinery and impliments for crops to raise the agricultural output. Culpin 
(1959) has paid more attention to organisational aspect of the machinery 
and their management on cooperative sense. Manu (1959) discussed the 
scope of consolidation of holdings and conservation and their effect on 
agricultural production. 
Singh and Misra (1964) presented a comprehensive survey of all 
aspects of land reforms in Uttar Pradesh. A brief account has been given 
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on the basic purpose and objectives of land reforms which is one cause of 
raising agricultural productivity and per capita income. They pointed out 
certain changes in which the area under cultivation including current 
fallow land has increased by more than eight per cent. 
Minhas and Nathan (1965) explained the inter-state and intra-
state variations in output in terms of variation in the extent of variable, 
culturable area and per hectare yield. The Government of India has also 
conducted several studies on inter-regional and intra-regional variations in 
crops output on the basis of the model presented by Minhas and Nathan. 
Jain (1966) presented the basic component of new revolution in agriculture 
is mechanization. Sangava (1966) pointed out that the cause of low yield 
in Indian agriculture is the lack of technical application in farms. 
According to him it can be removed by mechanical methods with low 
inputs. 
Majumdar (1966) showed the impact of soil conservation 
programme on the agricultural economy of cultivators on the basis of a 
pilot study of economic conservation farming, damodar valley corporation 
in Hazaribagh district of old Bihar. The study revelaed among other things, 
such as the structure of landuse and utilization before and after 
conservation treatment, cost of conservation treatment and maintenance of 
land and people benifited directly or indirectly by soil conservation 
programme. Oammen (1966) has suggested that the term technologial 
change is used in a broad sense to include all kinds of innovations and 
inventions aimed at increasing the efficiency of agricultural production. 
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Changes in the technique of farming as well as breeding and feeding of 
livestock are also included in it. 
Jain (1967) has pointed out that agricultural research is necessaiy 
for the introduction of improved farming practices and for providing the 
extension services with new ideas and production techniques for 
transmission to the farmers. Research is required on crops for evolving 
better varieties and for identifying must favourable conditions for their 
cultivation. Better knowledge of soils and insectpests and their control 
contributes greatly to increased production. The plan provides for the 
establishment of agricultural experiment and demonstration centre. 
Dastane and Patil (1968) pointed out the water requirements and 
presented a detailed account in this report. According to them water 
requirements of crops are essential for reaping potential yields. The 
present concept of water requirement is that it is the quality of water 
needed by a crop for obtaining maximum yield. Pal (1968) has pointed out 
that overall production and yield per acre of irrigated land has not 
recorded the anticipated increase. Supply of water alone does not bring 
the desired impact, it is necessary that water and other inputs are used 
adequately and at right time without causing harmful residual effect on 
soil. To get the best results of irrigation, the Indian council of agriculture 
research has realised the importance of this type of research. Rao (1968) 
has pointed out that, the two conditions for any large scale return from 
agriculture are land and water. They are ready means of increasing 
production. 
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Baneijee (1969) suggested that the future of Indian agriculture 
depends on the adoption of an adequate strategy in agricultural planning 
based on a comprehensive assessment of the agricultural resources 
potentiality, its social and economic infra-structure and their possible 
impact on the country as a whole. Kanwar (1969) said that the only way to 
increase the return from land is, through increae in productivity per unit 
area per unit time. This is possible if an intensive use of land is made 
through the use of irrigation, fertilizers, pesticides, high yield variety of 
seeds and better agronomic technology. The use of fertilizers in India is 
very low due to the low income of output but it should be further increase. 
The use of fertilizer is a substitudes of labour and improves it output. 
Kumaraswamy (1969) presented a recent study by the union of 
Ministry of co-operation and Panchayati Raj provides detailed and 
exhaustive comments on the strength of co-operations in agriculture. Co-
operative have been contributing in several ways to the development of 
agriculture especially in the matter of distribution of loans and supplies 
of agricultural inputs. It ensures the balanced growth of production in 
which all section of farming community can take their full share. Co-
operative help to get immediate requirement of both short and long term 
loan to the farmers. Co-operatives have also supplied new varieties of 
seeds, fertilizers and impliments and cash loan to the farmers. Co-
operative help farmers in marketing and other services. 
Mathur (1969), a distinguished expert, has discussed plant 
diseases in a lucid style. He provides the latest information on the control 
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of plant diseases. According to him more than four hundred crores of our 
national income is lost annually due to plant diseases caused by fungi, 
bacteria, nematodes and viruses. In order to over come this available 
deficit the fight against them is very necessary. He suggested that, the use 
of high yielding varieties of seed treatment with organomercury compound 
as a control of a number of seed'born diseases. Pradhan (1969) pointed 
out the wastage and reduction of agricultural production caused by insects 
and pests. He gives detailed description of a total of 62 per cent species or 
groups of pest species which are common to several crops. 
Kan war (1970) has focused attention on the modernization of 
Indian agriculture. According to him the new technology of production is 
based on the use of fertilizer, high yielding variety of seeds, pesticides, 
scientific water management and other agronomic practices. In this way 
the suitable implements and machinery have become a necessity for the 
development and modernization of Indian agriculture. Nath (1970) said 
that the importance of land reforms development of co-operatives and 
expansion of infrastructure such as communication and rural electrification 
which help in the growth of agriculture. Rao (1971) described that the 
major cause of inter-state variations in crops output is the difference in the 
growth of irrigated area among the state. 
Sharma (1971) pointed out that agricultural development should 
be assessed not only by levels of productivity or trends in agricultural 
production but also with reference to various physical inputs like 
irrigation, fertilizers, improved seeds and extent of cultivated area. Since 
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agricultural developments depend on application of inputs like water and 
fertilizer, it is reflected in productivity of cultivated area as well as income 
per holding. 
Alam (1974), using data for individual tehsils in his study of 
regional desparities in development in Andhra Pradesh, employed six 
indicators for the agricultural sector. Two of these related to productivity 
(agricultural output per agricultural worker and per acre) and four to 
agricultural development (percentage of gross irrigated area, gross 
cropped, canal irrigated and double cropped area). 
Bhalla (1977) suggested that increase in agricultural output is 
due to the improvement in infrastructure, the acreage structure of land 
holdings and institutional factors. He concludes that the variation in 
output growth is due to lack of various inputs of technology. Chandha 
(1977) pointed out, new agricultural technology consist of Bio-chemical 
and chemical innovation which have a physiological effect in increasing 
agricultural productivity form a given land base. Mechanical innovations 
refers mainly to inputs which have a physiological effect in increasing 
timelines of field operations. 
Raza (1978) after analysing 41 indicators grouped four subsets 
of productivity, production conditions, agrarian relations and change in 
agriculture and measured productivity in term of output per hectare, per 
worker, per tractor, per tube-well and per unit of fertilizer. 
Noor Mohammad (1981) has pointed out that technological 
change in agriculture consists of adoption of farming techniques developed 
42 
through research and calculated to bring out diversification and increase 
in agricultural production and greater return to farmers. The use of 
fertilizers, improved varieties of seeds, pesticides, improved irrigation 
facilities and new agricultural implements are capable of increasing 
agricultural productivity. 
Krishan (1992) emphasised that agricultural development, in true 
sense, denote the quality of agricultural system of a region in terms of 
productivity, diversification and commercialization consistent with desired 
state of agrarian relation and ecological balance. 
Thakur (1992) said that after independence, particularly during 
the last two decades, there has been considerable change in almost all the 
parameters of agriculture in India; due to the variation in physical, socio-
economic conditios, there change in agriculture are not uniform all over 
the countiy either spatially or temporally. 
After independence of the country particularly during the last 
three decades, there has been considerable change in almost all the spheres 
of agriculture in India. From time to time the Government of India has 
introduced new programmes and policies for the development of 
agriculture with the result that there has been a vertical as well as 
horizontal expansion of agriculture. Crop production has greatly increased 
as a result of proper care of land and the application of lastest methods of 
crop husbandary. The net sown area has increased considerably in each 
state of the countiy. wastelands are gradually been reclaimed and the areas 
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under forests and other cultivable waste have decreased. The cropping 
pattern has also undergone change. More and more emphasis now is being 
given to the cultivaiton of the high-yielding varieties of crops and coarse 
grains are being replaced by fine grains for obtaining better yields. 
TECHNOLOGICAL FACTORS 
Application of technological innovations aims at increasing the 
efficiency of agricultural production. It is a key to rapid growth of 
agriculture but also requires continuous, economic adjustment of farm 
organization to adopt improvements on a profitable basis. A suitable 
combination of various technological factors i.e., the method of irrigation, 
use of chemical fertilizers, high-yielding varieties of seeds, modern 
agricultural implements and machinery, use of pesticides, and various 
other improved farming techniques are bound to yield higher return from 
the same land. 
The productivity of the farm land is continuously changing for 
better under the constant flow of innovations in agricultural technology 
over the past half centuiy. The Government is also aware of the need for a 
package of improved practices, including HYV seeds, chemical fertilizers, 
better water facilities and their use, crop protection by pesticides and 
modern implements owing to which higher standard of farming and 
increase in production is achieved. 
The technological factors in recent past have played a significant 
role not only in overcoming various environmental constraints but also in 
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bringing up yield levels and thus augmenting the development of 
agriculture. A series of methods have been evolved to increase 
productivity per hectare by using fertilizers and better technique of 
exploiting the fertility of soil. The life cycle of plants and animals has 
been monitored through improved breedings, development of hybrid seeds, 
and finally the control of pests and weeds through the production and 
application of pesticides, fungicides and herbicides. 
The adoption of farming techniques developed through research 
and education have brought out diversification and increase in production 
and have resulted in greater economic returns to the farmers. The speedy 
and extensive development of the agriculture by and large depends on 
technological change and spatial diffusion of agricultural innovation. 
Increase in the cultivated area as well as double cropped area are often 
due to technological improvements. 
New agricultural implements and machinery are considered to be 
economic and time saving devices which can revolutionise the Indian 
agriculture. The use of farm implements and machinery was veiy late and 
it was only after independence that serious efforts were made to introduce 
modern agricultural implements and machinery in the cultivation of land. 
In the initial stages, the use of such machineiy however was confined to 
the rich peasants and land lords who could afford the expenses involved in 
their use. 
It was in the lasts 30 years that an impetus to use modern farm 
machineiy was given and farmers were quick to realise its advantages. The 
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commercial banks and Government institutions came to the aid of the 
small and medium farmers by granting loans at reasonable interest to 
purchase agricultural machinery with the help of these facilities farmers 
have increased their annual production. The farmers depending on loan for 
the purchase of machinery often find it difficult to maintain it under 
operating condition. The problem can be solved again with the aid of the 
government and cooperative societies in providing facilities to maintain 
and run, the machineries to their optimum utility. 
The farmer uses mechanical power and machinery either to 
increase food production or to maintain a given volume of production at a 
smaller cost. Power and equipment costs today represents an important 
and increasing proportion of total farm costs, and vary widely from farm 
to farm. It is important that the farmers have such knowledge of power 
and machinery as will enable them to (i) choose the equipment well suited 
to their needs, (ii) understand the working principles of the machines so 
that they may be kept in good running order, and (iii) understand the 
applications of the equipment in order that it may be operated efficiently. 
The present supply of agricultural machinery, tools and implements is 
quite insufficient to meet the existing requirements. This serious gap in 
the agricultural programme undertaken during the plan period has been in 
the field of improved agricultural implements. The total provision for 
agricultural implements in India during the Seventh Five Year plan was 
about 285 million and arrangements were made for the manufacture of big 
and small tractors, power tillers, ploughs, cultivators, harrows, seed drills, 
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fertilizer distributors, cotton pickers, water pumpsets and other numerous 
type of tools a:nd implements. It was also thought to develop such 
machineries that could be used in'small size fields. 
Nowadays owing to all out efforts a number of improved 
machineiy is used in agriculture. The use of tractors as one of the 
improved machinery has increased considerably during the last two 
decades but the increase has not been uniform all over the region. The use 
of pumpsets has increased rapidly mainly due to better supply of diesel 
and electricity. Almost all the blocks of East and West Champaran districts 
have recorded a considerable increase in the number of pumpsets. The 
areas having greater number of tractors and pumpsets have experienced 
greater agricultural development than those where their number is small. 
FERTILIZERS 
Fertilizers make an important input in the crop production and 
the success and spread of HYV of seeds depends, beside irrigation, on 
their proper application. Application of fertilizer input is recognised as 
one of the quickest ways in boosting agricultural production. The 
provision of fertilizers availability at reasonable costs and at the 
appropriate time is an essential requirement for the growth of crops. 
The demand for fertilizers has gradually increased in the country 
with the introduction of HYV crops since mid-sixties. There are three 
agencies through which fertilizers are destributed. They are : 
(i) the government fertilizer depots, (ii) the state Cooperatives, and (iii) 
r 
private dealers. The state Government receive supplies of nitrogenous. 
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fertilizers from the central fertilizer pool and distribute them through the 
state cooperatives and state departmental depots. Superphosphate is 
marketed through state's private dealers and cooperatives. Potash is given 
to the farmers by the state's agencies and private dealers. The use of urea 
as a fertilizer ha^ recorded a rapid increase in the countiy as well as in the 
districts of East and West Champ^iran in the Bihar. The attraction for urea 
lies in its ease and cheapness of manufacture and its high nitrogen content. 
It contains 46 per cent of nitrogen, which is useful for the growth of plant, 
urea is also used in stock feeding as a source of non-protein nitrogen. 
Sulphate of ammonia is another promising chemical fertilizer 
available to the cultivators for improving crop yields. The response 
obtained by its application is both quick growth and an increased yield 
ranging from 25 to 100 per cent, experiments conducted in Ranchi 
Agricultural College, for a year on samples of deposites of rock 
phosphorite near Bhawanathpur in Palamau district, have shown that the 
use of phosphorite in chemical fertilizer doubled the yields of wheat and 
soyabean crops. Another experiment conducted by the central salt and 
Marine Chemical Research Institute at Bhavnagar in Gujarat has 
developed a process for manufacturing potassium fertilizer which is 
suitable for crops and recouping the loss of soil fertility. 
The nitrogen may also ,be supplied to the fields by farmyard 
manure like cow-dung, and composting of night soil near the vicinity of 
settlement. But it is estimated that only 50 per cent of this is used as 
manure and the rest is used as fuel in the rural areas. This loss can be 
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filled up by chemical fertilizers. Each tonne of fertilizer nutrient increases 
the yield of about 10 tonnes of foodgrains. The annual consumption of 
fertilizer is thus, a good indicator of the countiy's performance in crop 
production. India attains second place in terms of fertilizer consumption 
among the Asian countries. 
HIGH YIELDING VARIETIES OF SEEDS 
The importance of better seed can be judged from the statement 
of H.B. Sprague,(1958) that if the United States were suddenly to revert to 
older strains and varieties, we would be plunged into a famine and feed 
shortage of colossal proportion. The HYV of seeds are the most important 
factor in agricultural production under the new technique. A far reaching 
event in the annals of Indian agriculture has been the introduction of HYV 
field crops namely, wheat, rice, maize, jowar and bajra. The success of 
this programme has revolutionised agriculture and brought about a 
phenomenal and rapid increase in the food grains production in the 
counti"y. Since 1966-67, the base year of the new agricultural strategy. The 
main characteristics are that they are very highly responsive to chemical 
fertilizer and irrigation. These seeds are prepared, under a scientific 
method of cultivation. They are not such as other traditional seeds which 
can be received from the own harvest of the harvester. The period of 
maturing is short, it makes possible to cultivate the land more than once or 
twice. In early 60's Sonara and Lermarajo, K-68, S-306 and PV-18 were 
introduced as high yielding varieties of wheat seed in India. The wheat 
production has increased threefold and rice production by more than 76 
per cent. 
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The progress under maize, Jowar and Bajra was however, small 
mainly due to the lack of suitable hybrid and incidence of pests and 
diseases on some of the hybrids. The coverage of area under this 
programme has registered a sharp increase, from 1.89 million hectares in 
1966-67 to 42 million hectares in 1978-79, to 54.14 million hectares in 
1984-85 and to-69.29 million hectares in 1989-90. At present the area 
under HYV seed is more than 90 per cent. Among the fine crops included 
under the programme, high yielding varieties of wheat have proved a big 
success. In fact, the increase in wheat output has become an important 
stabilising factor in food grain production in the country. The cultivation 
of wheat is now fast spreading even in non-traditional areas. Such as East 
Bihar, West Bengal, Maharashtra, Assam and Orissa. 
Significant progress has also been made in the cultivation of 
HYV of rice, although the pace of development is not as much as in the 
case of wheat. This is due to the fact that the bulk of the crop is grown in 
the kharif season which is subjected to vagaries of monsoon, characterised 
by droughts or floods and its vulnerability to attack by pests and diseases. 
However, in rabi season, when rainfall is low and water management is 
easier, the high yielding varieties of wheat have given a much better 
return. An important development in rice cultivation is the replacement of 
coarse high yielding varieties of rice by high quality fine grain. As a result 
of the introduction of HYV, rice production is also increasing at a faster 
rate in the non-traditional rice growing states, like Punjab, Haiyana and 
Western Uttar Pradesh. Much of the rice produced in these states is offered 
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for procurement to the central pool because of limited local consumption. 
For successful return from HYV crops proper irrigation and use of 
fertilizers and pesticides are also important. Therefore, it is essential that 
there should be continuous supply of breeds stock, adequate arrangement 
for production of high yielding varieties of seeds, arrangement for seed 
processing and storage provision of adequate supply of fertilizers and 
pesticides and an assured supply of irrigation. 
IRRIGATION 
The rainfall regime of the country is characterised by its uncertainity and 
irregularity with the result that it is often inadequate during the period of 
vegetative growth of crops or its incidence does not follow the crop needs, 
under these conditions irrigation becomes essential for proper growth of 
crops. 
Irrigation, in its overall utility also supports other technological 
factors like fertilizers and better seeds. The maximum efficiency of 
fertilizer rests upon irrigaton and similarly better seeds show their 
performance will when they are provided with timely water through 
irrigation. The main sources of irrigation in India are perennial rivers, 
tube-wells, and some other sources like tanks, ponds and wells. 
The provision of irrgation plays a decisive role in selection of 
crops to be grown cropping pattern to be followed, intensity of cropping, 
nature of crop combination, extent of yield and the time of sowing of 
crops. A number of analytical studies have proved that India can increase 
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its agricultural production to a large extent, if adequate and assured 
irrigation water is available. In addition to this, assured irrigation affects 
to a great extent the adoption of certain agricultural innovation, like 
fertilizers, high yielding varieties of seeds and plant protection chemicals. 
The farmers having adequate and assured irrigation facilities adopt 
improved agricultural practices without hesitation as compared to other 
because they can grow double or triple crops in a year with the help of 
assured irrigation facilities. 
MECHANIZATION 
Modern agriculture is witnessing a technological change in which 
the farmers are gradually inclined to use better machines in place of 
archaic, time consuming ones. The electric power and diesel play 
significant role in the mechanization and rationalization of farm 
operations. The electric pumps and oil engine pumpsets are widely used 
for lifting water for irrigation purposes, and the power is used, beside 
lifting of water, far spraying of plant pesticides, and threshing and 
crushing of crops and sugarcane. 
Mechanization has also helped farmers by permitting timely 
preparation of the ground, seeding, harvesting and threshing. The use of 
machinery depends, on certain prerequisities of which size of fields 
occupies prominent position. Most of the farm implements and machines 
are used profitably in large size fields but their efficiency suffers if the 
plots are small. Indian agriculture is characterised by small size of land 
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holding which stand in the way of ^ mechanization. The research division of 
agricultural institutes shall have to ponder over the problem and develop 
such implements that can be used profitably under Indian conditions. The 
government is also seized with the problem and has suggested use of 
mechanized implements and tools as a first step towards agrarian reform. 
PESTICIDES AND DISEASE CONTROL 
The task of incresing food production has many problems, one of 
the most formidable of which is the control of weeds, various insects and 
pests. Weeds grow besides the crop and compete for moisture, light and 
food nutrients, and thus reduce the yield of main crop. It has been 
estimated that the average yearly losses due to weeds in crop lands is 
greater than due to animals and plant diseases. A large proportion of the 
farmer's work time goes into the struggle with weeds usually weeds grow 
faster than crop plants and thus shade them from sunlight. The seasonal 
weeds with broad leaves are the most effective in shading the crops and 
decreasing the yields. The only way to avoid losses in crop production by 
weeds is its control by practicing clear cultivation. If proper weeds 
controls in all farms are practiced it is estimated that the production will 
increase by 10 to 25 per cent. 
The use of chemicals for controlling the diseases and pests of 
plants are widespread in the world today. The chemicals used in 
agriculture for pest and disease control depend to a large extent on the 
avaiability of suitable machineiy for applying them, because it is used in 
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different farms such as dusts and sprays. The use of pesticides therefore 
should increase together with the use of modern technology for proper 
agricultural development. 
Institutes like the central food Technological Research Institute, 
Mysore, and the Indian Agricultural Research Institute, New Delhi are 
engaged in the analysis and development of pesticides in India. 
Use of pesticides in India started only after independence, and 
the first plant to produce a pesticides (BHC) on commercial basis was 
setup in 1952, and the first public sector D.D.T plant came into existence 
in 1955. The consumption of pesticides in the countiy was not so 
significant at the eve of First Five Year plan. In 1980-81 the production 
was about 43284 metric tonnes of insecticides and consumption was 
higher than the production. The consumption increased by 6.38 per cent in 
1983-84 to 10 per cent in 1984-85. The consumption of insecticide and 
pesticide increased at faster rate by about 28 per cent in 1998-99. The use 
of pesticides in agriculture begin slowly but steadily with the realisation 
that they were necessary for crop production. 
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Ch apter-III 
PATTERN OF L A N D U S E A N D 
C R O P PRODUCTION 
The economic development and the prosperity of rural masses in 
East and West Champaran districts mainly depend upon sound agricultural 
base. Crop production by and large can be increased by increasing area 
under cultivation, multiple croping and raising the yield of crops per 
hectare by the application of new agricultural technology and by the 
reorganisation of institutional factors. However, it would be worth while 
to study the existing pattern of landuse in East and West Champaran 
districts. 
Landuse of any place varies according to the spatial distribution 
of sunshine, rainfall, topography of the land, drainage condition, 
availability of minerals and the location of human habitation in relation to 
the market centres and transportation lines. 
The spatial differentiation of these elements affects the purpose 
and character of landuse. The whole land of the earth's surface has 
potential value for some use or group of uses although the area suited for 
any one use is often quite limited. 
The concept of landuse has been developed to serve practical 
purpose and implies interaction between land and environment. The basic 
aim of landuse survey is to record the distribution of land under various 
uses in different socio-economic and environmental condition and to put 
the resources to improve uses based on scientific principles and without 
any degradation. The landuse planning is thus, needed with changing 
needs of the people. The function of landuse planning is to guide decision 
on landuse in such a way that all the available resources of the 
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environment are put to the most beneficial use together with their 
conservation for future. It is the primary duty of the landuse planners to 
study the various land characteristics in respect of different natural aspect, 
and suggest best use under defined management practices for sustained 
utilization. Any alternative use of land should be suggested without 
disturbing the ecological balance of the area. 
LAND UTILIZATION 
The meaning of landuse is restricted to various uses that are given 
to land, but in this use we find sheds of overuse, underuse and misuse which 
assist us to make a diagnosis for administering the proper dose to attain 
optimum landuse. 
The area under various land use categories in East and West 
Champaran districts and their percentages to geographical area during 
agricultural years 1975-76 to 2000-2001 present an interesting pattern. The 
increase or decrease in area available for cultivation as well as net sown 
area reveals the level of achievement in the field of agricultural 
development. In order to follow this progress, the study is carried on under 
following broad landuse categories: (i) Reporting area for land utilization 
purposes (2) forest (3) barren and unculturable land (4) land put to non-
agricultural uses (5) culturable waste land (6)permanent pasture and other 
grazing lands (7) land under miscellaneous tree crops and groves (not 
included in net sown area) (8) current fallow land (9) other fallow land (10) 
net area sown (II) area sown more than once (12) total cropped area. 
Broadly speaking we can bring all the different uses of land into 
two major classes of land, viz., arable and non-arable land. The landuse 
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categories of net sown area, current fallow, other fallow, groves and orchards 
can conveniently be put under arable group. This includes all the different 
categories of cultivable land, where as the landuse categories of culturable 
waste, barren lands, permanent pastures, landput to non agricultural uses in 
the existing circumstances are grouped as non arable land. 
GENERAL LAND USE CHARACTERISTICS 
The landuse pattern of East and West Champaran districts has 
been examined at different points of time from 1975-76 to 2000-2001 as 
depicted in Table 3.1 and 3.2. 
FOREST 
The total reported area in East and West Champaran districts has 
remained constant which were 431 thousand hectares in 1975-76 (East 
Champaran) increased only marginally and remained at 432 thousand 
hectares in 1980-81, 1985-86, 1990-91, 1995-96 and 1999-2000. 
The total reported area in West Champaran has remained 484 
thousand hectares from 1975-76 to 1999-2000. The area under forest has 
0.2 thousand hectares which constitutes an average 0.05 per cent of the 
reported area in East Champaran (1975-76). In 1980-81 it declined from 
0.2 thousand hectares to zero hectare and remained constant till 
2000-2001. The area under forest in West Champaran district was 82 
thousand hectares in 1975-76 which constitutes an average 16.94 per cent 
of the reported area. It increased from 82 thousand hectares to 91 thousand 
hectares in 1980-81 and 91 thousand hectares to 92 thousand hectares in 
1985-86. It has remained the same between the year 1985-86 to 
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EAST CHAMPARAN DISTRICT: LAND USE PATTERN 
1975-76 
2000-2001 
Q Forset 
• Land put to non agricultural uses 
• Barren and uncultivable land 
Q permanent pastures and other grazing land 
H Miscellaneous tree crops and groves 
• Culturable waste land 
CD Other fallow land 
H Current fallow land 
H Net area sown 
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WEST CHAMPARAN DISTRICT: LAND USE PATTERN 
1 9 7 5 - 7 6 
2 0 0 0 - 2 0 0 1 
• Forset 
CD Land put to non agricultural uses 
B Barren and uncultivable land 
EI pennanent pastures and other grazing land 
• Miscellaneous tree crops and groves 
0 Culturable waste land 
D Other fallow land 
H Current fallow land 
B Net area sown 
F i g . 3 .2 
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2000-2001. These districts are largely covered with plants and trees which 
are wildly grown. There is vast streches of Sal(Soria robasta), Sisa 
(dalbegia sisoo) and Tun (cedreldtoona) which are mnost valuable trees. 
The conservation of forest was taken up in the state in the end of 
nineteenth century. Vana mahotsava and new-afforestation scheme are 
expected to improve the forest cover of the districts. 
BARREN AND UNCULTURABLE LAND 
This category includes all such lands which are practically 
useless or unproductive and unfit for cultivation, because of difficult relief 
rocky ground base. Such land rnay also occur near villages or amidst 
cultivation where reclaimation cost is very high. Such land may be used 
for the construction of building whenever possible. The trend of barren 
and unculturable land was more or less static between 1975-76 to 
2000-2001 in both districts. It accounts 1.38 per cent of the total reported 
area of East Champaran district in 1975-76 to 1980-81 and increased from 
1.38 per cent to 1.85 per cent in 1985-86 of the total reported area and 
remained constant till 2000-2001. The West Champaran district has 3.92 
per cent barren and unculturable land of the total reported area in 
1975-76. It declined sharply from 3.92 percent to 0.62 per cent in 1980-81 
of the total reported area and remained the same till 2000-2001. The 
barren land is mainly covered under forest in West Champaran district and 
the lands under beds of streams of river and other natural water bodies 
have also been considered as barren for no efforts can bring them under 
plough. 
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LAND PUT TO NON AGRICULTURAL USES 
The land under this categoiy are non arable. Land put to non-
agricultural uses has increased from 13.22 per cent to 14.58 per cent of 
the total reported area during the period of 1975-76 to 2000-2001 in East 
Champaran district. It has also increased from 12.39 per cent to 19.21 per 
cent of the total reported area during 1975-76 to 2000-2001 in West 
Champaran district. It covers a wide range of uses including all lands 
under buildings, factories, rivers, paths and roads, railways or under water 
i.e. rivers, canals, reservoirs and tanks. This type of land is bound to 
increase at the extent in view of the growing industrialization and the 
growth of population in villages and towns. The East and West Champaran 
districts have a fairly large area under non-agricultural uses. The East 
Champaran district has 14.58 per cent area under non-agricultural uses of 
the total reported area and West Champaran has 18.38 per cent area under 
non-agricultural uses. Although, both the districts are backward in 
industrialization and urbanization, but well equipped in agriculture. The 
relatively high percentage of such land is due to the high density of rural 
population, canals and rivers. 
CULTURABLE WASTELAND 
As the designation indicates land under this category is definitely 
culturable, but at present lying as waste due to certain limitations. The 
limitations vary from one area to the other area. They can be enumerated 
under the following heads, viz. encroachment by floods and errosion, bad 
drainage, scarcity of water, distance from settlement sites and danger from 
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wild animals. Culturable waste lands are such land where possibilities of 
extending cultivation to feed our rapidly growing population is rare. 
Though, very low percentage of culturable waste lands are found in East 
and West Champaran districts as the table shows that the area under 
culturable waste land is 1000 hectare (0.23 per cent) in East Champaran 
district during 1980-81 to 2000-2001. The West Champaran district has 
1.03 per cent area under culturable waste land of the total reported area in 
1980-81. It has declined from 1.03 per cent to 0.20 per cent in 2000-2001. 
The decrease in culturable waste land has resulted into a considerable 
increase in the net sown area. 
PERMANENT PASTURES AND GRAZING LAND 
Taking the East and West Champaran districts the area under 
pastures and grazing land is not very large as it occupies less than one per 
cent of the total reported area in both the districts. The low percentage is 
mainly due to the reclamation of such areas for cultivation. The pressure 
of population in East and West Champaran districts being greater, more 
and more pasture lands have been brought under plough to feed the 
growing population. The reclamation schemes in the lands of marginal 
fertility, waterlogged areas, grassy wastes are the factors for the little 
increase of pastures land. 
LAND UNDER MISCELLANEOUS TREES AND GROVES 
Orchards and plantation includes under this class which has 
occupied 6.25 percent of the total reported area in East Champaran district 
in 2000-2001. There has been rising trends in the area under miscellaneous 
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trees and groves in East Champaran district. It increased from 2.32 per cent 
to 6.25 per cent during the period of 1975-76 to 2000-2001. The area under 
miscellaneous trees and groves occupied 1.23 per cent in West Champaran 
district of the total reported area in 2000-2001. It has declined from 2.06 
per cent to 1.23 per cent between 1975-76 to 2000-2001. The decrease in 
area under this group has resulted in the increase of net sown area in West 
Champaran district. 
CURRENT FALLOW LAND 
The definition of the term 'current fallow' vary greatly in different 
parts of the country. Current fallow is also a part of cultivated land. But it 
differs from netsown area in the sense that at that time of reporting, the area 
covered by this class had no crops, although it was cultivated only during the 
last agricultural year. The area under current fallow land has increased from 
2.55 per cent in 1975-76 to 5.78 per cent in 1995-96 and it has decreased 
from 5.78 per cent to 2.31 per cent in 2000-2001 in East Champaran district. 
The West Champaran district has 1.23 per cent area under current fallow to 
the total reported area in 2000-2001. It has decreased from 6.19 per cent in 
1975-76 to 1.23 per cent in 1999-2000. Cropping and fallowing is generally 
practised alternately so that in the typical sandy soil areas, a fraction of 
arable land is actually given to crops while the rest is designated as either 
'current fallow' or 'other fallow'. The practice has prevented soil exhaustion 
and ensured better yields in the cropping year. Both the districts suffer 
mostly due to devastating floods eveiy year so that considerable 
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percentage of the total area remains unsown. This accounts for high 
percentage of current fallow land in these districts. The percentage of 
current fallow land also varies according to the amount of rainfall. In a year 
of good monsoon the percentage of current fallow land decreases. Due to 
the availability of irrigation water over most of the region, the percentage of 
area under 'current fallow' is bound to fall to a negligible fallow land in 
future. 
OTHER FALLOW LAND 
The land under this category is actually arable, but owing to the 
inherent poverty of the soil and other limited factors, it cannot be cultivated 
continuously. Some sort of rotation, not actually of crops but of cropping 
and fallowing have to be practiced for the better conservation of soil. In this 
practice a cropping year is followed by fallowing for the subsequent two or 
three years, but not exceeding five years. Thus, such lands become 
temporarily out of cultivation. Table 3.1 shows that the East Champaran 
district has 0.69 per cent area under this category in 1975-76 of the total 
reported area. It has remained constant between 1975-76 to 2000-2001. 
Table 3.2 shows that the West Champaran district has 1.45 per cent area 
under other flalow land in 1975-76. It has increased from 1.45 per cent in 
1975-76 to 2.06 per cent in 1985-86 and declined from 2.06 per cent in 
1985-86 to 0.62 per cent in 2000-2001. Lowest percentage of such land is 
found in East and West Champaran districts due to fertile soil and high 
density of population where eveiy piece of land has been put to its optimum 
use. 
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NET AREA SOWN 
This represents the geographical extent of cultivated or sown land 
during a particular year. However, all the land classed as net area sown plus 
all the fallows may be regarded as the extent of the sown or arable land in 
East and West Champaran districts. The net sown area accounts 73.84 per 
cent of the total reported area in East Champaran district. The area under net 
sown has declined from 79.35 per cent in 1975-76 to 73.84 per cent in 
2000-2001 in East Champaran district. The area under this category 
marginally increased from 55.78 per cent to 57.43 per cent during 1975-76 
and 2000-2001. The area under net sown has increased due to development 
of irrigation, fertilizers and improved techniques of agriculture. 
To conclude, the landuse pattern in East and West Champaran 
districts, which remained more or less stable during 1975-76 to 
2000-2001, has altered only insignificantly in the years that have followed 
(Figs.3.1 and 3.2). In fact the pattern of landuse does not appear to allow 
much room for change. 
AGRICULTURAL SEASONS 
Agricultural practices in East and West Champaran districts 
revolve around two main crop seasons of the year, namely kharif and rabi. 
The kharif season, known also as the season of summer crops, begins 
generally with the onset of southwest monsoons in mid-June and 
continuous upto October or early November. Those crops required high 
temperature and high quantities of soil moisture grow well in this season. 
Important crops of the kharif season are rice, maize, bajra (Pennisetum 
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typhoides), arhar (Cajanus cajan), moong (Vigna ladiata), Mrc/(Vigna mungo) 
and sugarcane (Sacharum officinarum). Rabi season is also known as the 
season of winter crops as those crops which grow in this season require low 
temperature and a moderate amount of water supply during the period of 
their vegetative growth. This season starts from November or December and 
the harvesting of crops takes place in April. Important crops of the season 
are : wheat, barley, masoor (Lens culinaris), gram, peas, mustard (Brassica 
sp.), linseed (Linum usitatissimum) and potato. Table 3.3 shows the sowing 
and harvesting time of various crops in East and West Champaran districts. 
MAJOR FOOD CROPS : TRENDS OF GROWTH 
The distributional pattern of individual crops varies in space and 
time according to local forces guiding their cultivation. A study of rate of 
increase or decrease of major crops overtime will show the cumulative 
effect of forces playing their part and will help in understanding the 
direction of agricultural development in the area. The area and production 
data for years from 1975-76 to 2000-2001 have been obtained from 
various issues of Annual Season and Crop Reports, Bihar Through Figures, 
and from Official records of the Directorate of Statistics and Evaluation, 
Govt, of Bihar, Patna. 
The growth rates in area, production and yield of individual crops 
in the districts are given in Tables 3.4 and 3.5 for five quinquennial periods, 
i.e. 1975-80, 1980-85, 1985-90, 1990-95 and 1995-2000 and the trends of 
area and production year-wise of major crops are shown in Figs. 3.3 and 3.4. 
The aggregate growth rates from 1975-76 to 2000-2001 of area, production 
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Table 3.3 
Sowing and Harvesting Time of Food Crops in East and West 
Champaran Districts 
Name of Crops Sowing Harvesting 
Rice 
Maize 
Bajra 
Wheat 
Barley 
Arhar 
Gram 
Potato (Rabi) 
Sugarcane 
Rapeseed and 
Mustard 
Linseed 
Sesamum 
Mid-June-August 
June - July 
June - July 
November - January 
November ^ December 
June - July 
October - November 
October - mid-January 
October - March 
October - November 
October - December 
June - July^ 
November-December 
September - October 
September - October 
Mid-March - April 
March - April 
December - April 
March - April 
September - mid-March 
November - April 
January - March 
January - May 
September - November 
Source : Annual Season and crop Report, Directorate of Statistics and 
Evaluation, Bihar, Patna 
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and yield of individual crops are also given in Table 3.4 and 3.5. An attempt 
has been made here to explain the changes in growth rate of area and 
production of each crop during five quinquennial periods. 
RICE - Rice is the leading crop and occupied 210 thousand hectares of the 
East Champaran district during 1975-76. It has since then been gaining 
ground and the area under its cultivation increased to 212 thousand hectares 
in 1980-81. In the next quinquennial period, however, the area decreased to 
209 thousand hectares in 1985-86, it again decreased to 202 thousand 
hectares in 1990-91. The area under rice cultivation has delcined from 202 
thousand hectares in 1990-91 to 167 thousand hectares in 2000-2001. As 
against this the production of rice was 147 thousand tonnes in 1975-76, 180 
thousand tonnes in 1980-81, 224 thousand tonnes in 1985-86, 199 thousand 
tonnes in 1990-91, 243 thousand tonnes in 1995-96 and it has decreased to 
228 thousand tonnes in 2000-2001. The West Champaran district occupied 
area under rice cultivation was 217 thousand hectares in 1975-76, the area 
increased to 219 thousand hectares in 1980-81, it has declined to 205 
thousand hectares in 1985-86, it again decreased to 188 thousand hectares 
in 1990-91. In the next quinquennial period, however, the area increased to 
200 thousand hectares in 1995-96, but it again decreased to 121 thousand 
hectares in 2000-2001. The production of rice was 174 thousand tonnes in 
1975-76, it has increased 201 thousand tonnes in 1980-81. The produciton 
of rice has increased sharply to 271 thousand tonnes in 1985-86 and it has 
decreased to 243 thousand tonnes in 1990-91, but it again increased to 364 
thousand tonnes in 1995-96. The production further declined to 223 
thousand tonnes in 2000-2001. 
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The growth rate of area and production of rice has been given in 
Table 3.4 for interim quinquennial periods, from 1975-76 to 2000-2001. The 
aggregate growth rate of the area under rice decreased by 20.64 per cent 
while production increased by 54.53 per cent in East Champaran district. 
The growth rate of area and production in West Champaran district may be 
seen in Table 3.5 that the area under rice decreased by 44.23 per cent from 
1975-76 to 2000-2001 while production increased by 27.66 per cent. 
Normally about 65 per cent of the rice grown in East and West 
Champaran districts are winter paddy or transplanted rice. The summer 
rice occupies a negligible proportion. 
WHEAT - Wheat ranks next only to rice in area and production. It is by 
far the most important cereal crop and grown during the winter season. It 
requires cool climate and moderate rainfall. It is mostly raised during the 
rabi season when temperatures are 10-15°C and the rainfall 5-15 cm. light 
drizzles and cloudiness when grain is ripening seems to increase 
productivity. 
The area under wheat was 148 thousand hectares in 1975-76 in 
East Champaran district. It has declined sharply to 89 thousand hectares 
during 1980-81 to 79 thousand hectares in 1985-86, and again increased to 
97 thousand hectares in 1990-91. It has extended to 120 thousand hectares 
in 1995-96 and again fallen to 96 thousand hectares in 2000-2001. The 
production of wheat in East Champaran district has recorded 124 thousand 
tonnes in 1975-76, 115 thousand tonnes in 1980-81, 119 thousand tonnes 
in 1985-86, 201 thousand tonnes in 1990-91, 251 thousand tonnes in 
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1995-96 and 218 thousand tonnes in 2000-2001. The highest production of 
wheat was 251 thousand tonnes obtained in 1995-96. The West Champaran 
district shows the declining trend of area under wheat cultivation. The area 
occupied under wheat was 155 thousand hectares in 1975-76, 75 thousand 
hectares in 1980-81, 65 thousand hectares in 1985-86, 73 thousand 
hectares in 1990-91. It has increased to 79 thousand hectares in 1995-96 
and again it has extended to 101 thousand hectares in 2000-2001. The 
production has recorded 132 thousand tonnes in 1975-76, 91 thousand 
tonnes in 1980-81, 96 thousand tonnes in 1985-86, 122 thousand tonnes in 
1990-91, 175 thousand tonnes in 1995-96 and 229 thousand tonnes in 
2000-2001. The high production of wheat has been possible owing to the 
introduction of better seeds, expansion of irrigation, use of fertilizer and 
pesticides and the application of modem agricultural machineries. 
From Table 3.4 that, the area under wheat decreased by 35.05 per 
cent from 1975-76 to 2000-2001 while production increased by 75.94 per 
cent in East Champaran district. Table 3.5 shows that, the area under wheat 
fallen by 34.52 per cent during 1975-76 to 2000-2001 in West Champaran 
district while production enhanced by 72.97 per cent. 
GRAM - It is the most important rabi crop among the pulses. It is generally 
an unirrigated crop. It requires a mild cool weather and a low to moderate 
rainfall of 38-51 cms. Gram is cultivated as pure or mxied with wheat or 
mustard. 
The area occupied under gram was 2 thousand hectares in 
1975-76 in East Champaran district. It has reduced to 1.7 thousand 
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hectares in 1980-81, to 1.2 thousand hectares in 1985-86, to 1 thousand 
hectares in 1990-91, to 0.6 thousand hectares in 1995-96, 0.006 thousand 
hectares in 2000-2001. There has also been a gradual decline in the 
production of gram from 1 thousand tonnes in 1975-76, to 0.9 thousand 
tonnes in 1980-81. It has marginally increased to 1 thousand tonnes in 
1985-86. During the later years the production decreased 0.9 thousand 
tonnes in 1990-91, to 0.4 thousand tonnes in 1995-96 and to 0.004 
thousand tonnes in 2000-2001. The occupied area under gram in West 
Champaran district was 0.9 thousand hectares in 1975-76. It has decreased 
to 0.7 thousand hectares in 1980-81, to 0.5 thousand hectares in 1985-86, 
to 0.4 thousand hectares in 1990-91, to 0.3 thousand hectares in 1995-96, 
and to 0.2 thousand hectares in 2000-2001. The production was 0.4 
thousand tonnes in 1975-76, 0.3 thousand tonnes in 1980-81, 0.4 thousand 
tonnes in 1985-86, 0.6 thousand tonnes in 1990-91, 0.3 thousand tonnes in 
1995-96, and 0.2 thousand tonnes in 2000-2001. 
It may be seen from table 3.4 that the growth rate of area 
occupied under gram in East Champaran district has recorded a negative 
growth of -99.72 per cent while production has declined by -99.69 per cent 
during the period under review. Table 3.5 shows that the West Champaran 
district has decreased area under gram by -80.68 per cent while production 
has declined by -60.04 per cent during the period from 1975-76 to 2000-
2001. 
ARHAR - Among pulses arhar is an important kharif crop. Pulses are the 
main source of protein and therefore, in the light of their decline year 
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after year, require serious attention of the farmers and governmental 
agencies. Efforts should be directed towards the increase of area and 
production of pulses. It can be achieved through the adoption of new 
varieties of seeds and by safeguarding the interests of the farmers. 
The area under arhar cultivation has diminished in the twenty 
five year period in East Champaran district. Its area has come down from 
5 thousand hectares in 1975-76 to 0;9 thousand hectares in 2000-2001. 
The production of arhar in East Champaran district has recorded 3 
thousand tonnes in 1975-76, 2.9 thousand tonnes in 1980-81, 5 tousand 
tonnes in 1985-86, 3 thousand tonnes in 1990-91, 3 thousand tonnes in 
1995-96 and 2 thousand tonnes in 2000-2001. The West Champaran 
district has occupied 3 thousand hectares in 1975-76, 2.7 thousand 
hectares in 1980-81, 2.6 thousand hectares in 1985-86. It has increased to 
3 thousand hectares in 1990-91, but it has fallen to 2.3 thousand hectares 
in 1995-96 and to 0.9 thousand hectares in 2000-2001. Both the districts 
have recorded a declining trend of area and production. 
The aggregate growth rate of area under arhar has decreased by -
68.29 per cent while production declined by -30.48 per cent in East 
Champaran district. In the West Champaran district the area occupied 
under arhar has decreased by -68.02 per cent during the period from 
1975-76 to 2000-2001 while production has declined by -31.78 per cent 
during the period from 1975-76 to 2000-2001. The main cause of decrease 
in production is greater sensitivity of arhar plant to rain and frost which 
often damage the plant. The farmers shift their attention to grow other 
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crops rather than take extra precaution costing money and labour for its 
successful growth. 
GROUNDNUT - The area occupied under groundnut has increased to 5 
thousand hectrares in 1975-76, to 7 thousand hectares in 1980-81 in East 
Champaran district. It has declined to 1 thousand hectares in 1985-86, but 
in later years its areal extent began to increase and it occupied only 6 
thousand hectares in 1990-91, 7 thousand hectares in 1995-96 and 6 
thousand hectares in 2000-2001. The production of groundnut, which was 
3 thousand tonnes in 1975-76, 7 thousand tonnes in 1980-81, 1 thousand 
tonnes in 1985-86, 6 thousand tonnes in 1990-91, 7 thousand tonnes in 
1995-96 and 6 thousand tonnes in 2000-2001 in East Champaran district. 
The West Champaran has occupied 28 thousand hectares in 1975-76. It 
has increased to HI thousand hectares in 1980-81, but in later year its 
areal extent has declined to 72 thousand hectares in 1985-86. It further 
increased 76 thousand hectares in 1990-91, but came down the following 
years to 63 thousand hectares in 1995-96, and to 52 thousand hectares in 
2000-2001. So far as the production of groundnut is concerned it shows a 
rise from 17 thousand tonnes in 1975-76 to 108 thousand tonnes in 
1980-81. But it declined to 70 thousand tonnes in 1985-86, to 65 thousand 
tonnes in 1995-96 and 55 thousand tonnes in 2000-2001. 
The growth rate of area and production are given in Table 3.4. 
The area under groundnut in East Champaran district has increased by 
+20.00 per cent while production increased by +100.00 per cent. The 
Table 3.5 shows that the area under groundnut in West Champaran district 
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has recorded a growth of+85.71 per cent while production increased by 
223.52 per cent during the period from 1975-76 to 2000-2001. 
POTATO - Potato is becoming popular in East and West Champaran 
districts. In 1975-76 the area under potato was 4 thousand hectares in East 
Champaran district but in 1980-81 it rose to 6 thousand hectares, in 
1985-86 to 6.3 thousand hectares. It has decreased to 6 thousand hectares 
in 1990-91 but in 1995-96 it raised to 7 thousand hectares and to 7.5 
thousand hectares in 2000-2001. The production has achieved from 39 
thousand tonnes in 1975-76 to 49 thousand tonnes in 1980-81 to 94 
thousand tonnes in 1985-86. It has declined to 58 thousand tonnes in 
1990-91, but it has further increased to 63 thousand tonnes in 1995-96 and 
to 66 thousand tonnes in 2000-2001 in East Champaran district. In West 
Champaran district the area occupied under potato was 3 thousand hectares 
in 1975-76, 3.5 thousand hectares in 1980-81, 3.4 thousand hectares in 
1985-86, 4.7 thousand hectares in 1990-91, 4.3 thousand hectares in 
1995-96 and 5 thousand hectares in 2000-2001. The production has 
recorded 39 thousand tonnes in 1975-76. It has declined to 38 thousand 
tonnes in 1980-81, to 27 thousand tonnes in 1985-86. It has increased to 47 
thousand tonnes in 1990-91 but again declined to 35 thousand tonnes in 
1995-96. It has increased to 43 thousand tonnes in 2000-2001. 
The growth rate of area and production of potato are given in 
Table 3.4. The area under potato in East champaran district has increased 
by +67.65 per cent while production increased by +18.15 per cent. Table 3.5 
shows that the area under potato in West Champaran district has increased by 
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+67.29 per cent while production has increased by 0.44 per cent during the 
period from 1975-76 to 2000-2001. 
MUSTARD AND RAPESEED - Among oilseeds, mustard and rapeseed are 
the most important and have a leading position as they occupy greater area 
than the others. The area occupied under mustard and rapeseed was 3.8 
thousand hectares in 1975-76, 4 thousand hectares in 1980-81, 4.2 thousand 
hectares in 1985-86, 3.4 thousand hectares in 1990-91, 3.1 thousand 
hectares in 1995-96 in East Champaran district. It has increased to 7.8 
thousand hectares in 2000-2001. The production was 1.5 thousand tonnes in 
1975-76. It has increased to 2.2 thousand tonnes in 1980-81, but in later 
year its production declined to 1.6 thousand tonnes in 1985-86. It has 
increased to 2 thousand tonnes in 1990-91, to 2.5 thousand tonnes in 
1995-96 and to 3 thousand tonnes in 2000-2001. The area occupied under 
mustard and rapeseed in West Champaran district was 4 thousand hectares in 
1975-76. It has extended to 4.5 thousand hectares in 1980-81. It has 
declined to 3.6 thousand hectares in 1985-86 but again it has increased to 5 
thousand hectares in 1990-91 and to 6.4 thousand hectares in 2000-2001 
while the production was 2.4 thousand tonnes in 1975-76, 2.5 thousand 
tonnes in 1980-81, 2.4 thousand tonnes in 1990-91, to 5.8 thousand tonnes 
in 2000-2001. 
The growth rate of area and production are given in Table 3.4 and 
3.5. The area occupied under mustard and rapeseed in East Champaran 
district increased by +107 per cent while production increased by +76.34 
per cent during the period from 1975-76 to 2000-2001. The growth rate of 
area in West Champaran district increased by +53.23 per cent while 
production increased by +132.79 per cent from 1975-76 to 2000-2001. 
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SUGARCANE - East Champaran and West Champaran districts ai'e important 
areas for sugarcane production in Bihar. The area occupied under sugarcane 
in West Champaran district was 34 thousand hectares in 1975-76. It has 
increased to 37 thousand hectares in 1980-81, to 38 thousand hectares in 
1985-86, to 47 thousand hectares in 1990-91, to 51 thousand hectares in 
1995-96, to 57 thousand hectares in 2000-2001. The production has 
recorded 1154 thousand tonnes in 1975-76. It has decreased 1100 thousand 
tonnes in 1980-81. It further increased to 1143 thousand tonnes in 1985-86, 
to 1611 thousand tonnes in 1990-91, to 1779 thousand tonnes in 1995-96 
and to 2974 thousand tonnes in 2000-2001. The area under sugarcane in East 
Champaran has recorded 13 thousand hectares in 1975-76, 14 thousand 
hectares in 1980-81, 14.4 thousand hectares in 1985-86. It has declined to 
10 thousand hectares in 1990-91, to 9.8 thousand sand hectares in 1995-96 
and to 9 thousand hectares in 2000-2001. The production was 498 thousand 
tonnes in 1975-76, 416 thousand tonnes in 1980-81. It has increased to 597 
thousand tonnes in 1985-86. It further declined to 438 thousand tonnes in 
1990-91, to 318 thousand tonnes in 1995-96. It has increased to 458 
thousand tonnes in 2000-2001. 
Table 3.4 shows that the area under sugarcane in East Champaran 
district has recorded a negative growth of-32.84 per cent while production 
has decreased by -7.90 per cent during the period from 1975-76 to 
2000-2001. Table 3.5 shows that the growth of area under sugarcane in 
West Champaran district has increased by +9.87 per cent while the 
production has increased by +76.19 per cent during the period under review. 
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Chapter-IV 
SPATIO-TEMPORAL VARIATION OF 
AGRICULTURAL PRODUCTIVITY 
88 
The agricultural productivity has engaged the attention of 
scholars working in different disciplines like geography, economics and 
agricultural sciences for a long time. Many attempts have been made to 
measures and quantify agricultural productivity in India as well as in other 
countries of the world. 
The measurement of agricultural productivity is not a simple task 
as it involves a relationship between inputs and outputs in agricultural 
production. Inputs itself is a complex thing which governs farming 
efficiency Stamp while attempting to measure crop productivity per unit 
area emphasized that areal differences in crop productivity are the result 
partly of natural advantages of soil and climate and partly of farming 
efficiency. Farming efficiency refers to the properties and qualities of 
vairous inputs, the manner in which they are combined and utilized for 
production and effective market demands for the output. 
The measures of agricultural productivity which are most 
frequently used are those of partial productivity and refer to the 
relationship of a single input or a group of inputs to the total output or to 
a part thereof (yield per hectare, output per man hour, output per unit of 
capital). The data required to measure the productivity of a single input 
are more likely to be available than those required for measures of overall 
productivity. Besides, the aggregate of total inputs may tend to obscure 
the effect of changes in their composition. Owing to the multitudinous 
utility, experts of agricultural geography have developed techniques, 
suitable for measurement of agricultural productivity and efficiency. 
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Thompson (1926) while measuring the relative productivity of 
British and Danish farming emphasized and expressed it in terms of gross 
output of crops and livestock. He considered seven parameters. They are 
(i) the yield per acre of crop, (ii) the livestock per 100 acres, (iii) the 
gross production or output per 1,00 acres, (iv) the proportion of arable 
land, (v) the number of person employed, (vi) the cost of production 
expressed in terms of wages and labour costs, rent or interest, and (vii) 
prices relative profitability and general economic conditions. 
Buck (1937) assessed the agricultural progress in China by 
adopting the approach of 'Grain Equivalent' for this purpose he converted 
all the agricultural products into kilograms of grain equivalent in order to 
select as a unit of measure a kilogram, with whatever kind of grain was 
predominant in the region. A modification in this method was attempted 
by Clark and Has well in (1967) by expressing the output in terms of 
kilograms of 'wheat equivalent' per head of population. 
Ganguly (1938) in his study of the Ganges valley presented a 
theoretical discussion for computing productivity in agriculture. Firstly, he 
took into account the area under any crop 'A' in a particular unit area 
belonging to a certain region. This area is expressed as a proportion of the 
total cropped area under all the selected crops. Secondly, Ganguly tried to 
obtian the index number of yield. This is found by dividing the yield per 
hectare for the entire region as the standard. This yield may be expressed 
as a percentage and the percentage may be regarded as the index number 
of yield. Thirdly, the proportion of the area under 'A' and the 
corresponding index number of yield were multiplied. There are two 
90 
advantages which are apparent by using this method, i.e. (a) the relative 
importance of crop 'A' in that unit of study is assessed as indicated by the 
proportion of the cropped area which is under 'A' and (b) the yield of crop 
'A' is comparision to the regional standard. The product thus obtained 
indicates actually an index of the contribution of crop 'A' to the 
productivity of the unit considered. 
Kendall (1939), taking the acre yield often leading crops in each 
of the forty eight administrative countries in England of four selected 
years, tried on four coefficients: productivity, ranking, money value and 
starch equivalent or energy. Of the four coefficients, the ranking 
coefficient is probably the easiest to calculate and gives a reasonable 
ranking of countries in order of productivity. To obtain the ranking 
coefficient, Kendall ranked each of the ten crops in the forty eight 
countries in order of their yield, then the sum of the ranks occupied by the 
unit was divided by the number of the crops considered to obtain the 
average rank of the unit. Kendall's money value coefficient was based on 
the value of crop production of each country (which was obtained by 
multiplying the volume of production of a particular crop by price) and 
the results of ten crops for each country were added together and the total 
was divided by the total acreage in the country under the crops. Kendall's 
energy coefficient is based on the total energy value of various arable 
crops expressed as starch after the proportions assignable to by products 
and the energy index was constructed by ascertaining the production of 
energy per acre under crops on the basis of a prepared table showing the 
energy value of various crops. 
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Hirsch (1943) has suggested 'crop yield Index' as the basis of 
productivity measurement. It expresses the average of the yields of various 
crops on a farm or in a locality relative to the yields of the same crops on 
another farm in a second locality. Zobel (1950) has attempted to determine 
the labour productivity. He considered the productivity of labour as the 
ratio of total out-put to the total man hours consumed in the production of 
that output resulting in output per man hour. This has been expressed by 
the following equation. 
71= f(P, L) 
where, K = Productivity of labour 
f = function 
P = Productivity and 
L = Labour utilized 
Hutington and Valkenberg (1952) considered land productivity on 
the basis of per acre yields of eight crops raised veiy widely in Europe. 
For each crop, the average yield per acre for Europe as a whole was taken 
as an index of 100, and the specific yield in each country was calculated 
accordingly Stamp (1952), adopted Kendall's ranking coefficient by 
selecting twenty countries and nine crops. The countries were placed in 
order of output per acre for each crop. The places occupied by each 
country in respect to the selected crops were then averaged, and from these 
averages, the ranking coefficient of agricultural efficiency of each country 
was obtained. If a country was a top of every list, it would have a ranking 
coefficient equal to the total number of countries concerned. 
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Stamp (1958), has taken calorific value of farm productivity in 
measuring the agricultural productivity. He calculate the Standard 
Nutrition Unit (SNU) by converting all the food production per acre in 
calories. The British Medical Association has carried out an extensive 
enquiry based on all available sources and published a table to show the 
calorie intake among adults from 2100 a day for a women in sedentary 
occupation to 4250 for a man engaged in active manual work. For children 
the desirable intake is calculated at 800 a day for infants under one year to 
3400 for teen age boy. The average of the different categories worked out 
at 2540 calories a day. 
Shafi (1960) has calculated this under Indian conditions in the 
twenty villages of Eastern Uttar Pradesh. The net caloric intake ranges 
from 1828 a day (6,67,677 a year) to 2175 a day (7,95,514 a year). 
According to him in no case it reaches the 9 lakh calories postulated as the 
Standard Nutrition Unit. He concluded that in the well drained and 
irrigated villages of Eastern Uttra Pradesh the caloric intake per person 
amounts to about 2000 a day. Where the caloric intake drops below 2000 a 
day, both standard of health are perceptibly lower. 
Loomis and Barton (1961) have measured United States 
agricultural input and productivity in aggregate. To them, aggregate 
productivity depends upon conceptually consistent measures of 
agricultural outputs and inputs. The measures of inputs include all the 
production factors that depend directly on the decisions of farmers. 
Meiburg and Brandt (1962) have surveyed the earlier indices relating to 
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the United States agricultural output, i.e., output estimates of total 
productivity. They consider eight indices of agricultural production which 
cover various phases of the period extending between the years 1866 and 
1960. 
Commen (1962) while working out the trends of productivity in 
agriculture of the state of Kerala (India) has measured productivity on the 
basis of yield per acre. Enyedi (1964) while describing geographical types 
of agriculture in Hungry used the following formula for determining 
agricultural productivity 
Y/Y„ : T/T„ 
where, Y = Total yield of the respective crop in the unit area. 
Yj^  = Total yield of the crop at the national level, 
T = Total cropped area of the unit 
Tj^  = Total cropped area at the national level 
Horring (1964) has suggested that the concept of productivity is 
based not only on the single relationships, i.e., differences in the same 
agricultural region or sub-region as between successive periods (in time), 
and between Similar agricultural regions in different countries or regions 
during the same period (in space). It may also be possible to make 
comparisons between the trends of productivity for different products, 
between different regions of national economy or between the agreicultural 
regions and the national economy as a whole. Dhondyal (1964) has 
measured variations in agricultural development and productivity by 
selecting three representative districts from the three regions of Uttar 
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Pradesh, while assessing the role of credit, intensive crop enterprises, and 
the influence of inigation water during 1962-63. 
Sapre and Deshpande (1964) modified the Kendall's ranking 
coefficient by giving weightage to the area under different crops. The 
weights for ranks of various crops are proportional to the percentage of 
cropland under each crop. For exmaple, an enumeration unit 'A' has rank 
2nd on the basis of wheat acre yield and occupies 30 per cent of the total 
cropped area, rank 3rd on the basis of rice acre yield and occupies 25 per 
cent of the total cropped area, rank 8 on the basis of gram acre yield and 
occupies 10 per cent of the total cropped area. Thus the weighted average 
of the ranks would be : (2x30) + (3x25) + (8x10) = 215 divided by the 
sum of the weights as 215/65 = 3.3. According to Kendall's method it 
would have been 2+3+8 = 13 divided by the numbers of crop as 13/3 = 
4.3. 
Saran (1965) has applied Cobb Douglas 'Production function' 
approach for the measuring of productivity. The common purpose of this 
function is to express input output relationship between several inputs and 
one output in agricultural systems. The function takes the following form : 
b c d e y 
Y = A X^ X, X3 X, X^ 
where Xj, Xj, X^, X^ .... X^^ denote various inputs, like land, labour, 
capital assets, and other working expenses. The values of b,c,d,... y 
represent elasticities of respective inputs. Tambad (1965) and (1970) has 
adopted 'crop yield Index' as the basis for measuring agricultural 
productivity. He explains that the purpose of this technique is to express the 
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average yield of various crops on a farm or in a region relative to the yield 
of same crops on another form or in a second region. It can be expressed by 
the following equation 
n Y, 
I — - A, 
Crop Yield Index = 
n 
Z A, 
1-1 
where i = 1,2,3.... n are the number of crops considered in an Unit 
area or year. 
Yj = The weightage of crop^, denoted by the area under the 
corp as a percentage of total cropped. 
Yj,) = The average yield per acre of cropj, at the group of farms 
or entire reigon or the base year. 
Dovering (1967) has measured the productivity of labour in the 
United States agriculture in aggregate since 1919 to 1954 as a whole, as 
well as commodity wise. Bhatia (1967) while assessing the changes and 
trends in agricultural efficiency in Uttar Pradesh during 1953-1963 
adopted Ganguli's method of productivity measurement and has devised an 
equation which would be read thus : 
(i) lya = Yc/Yr . 100 
where lya = is the yield index of crop a, 
Yc = is the average acre yield of crop 'a' in the component 
unit, and 
Yr = is the average acre yield of crop 'a' in the entire reigon 
and 
9G 
I .C +I ,b .C, +-.... In.C (,i) E. = --^-l-J^ "" l-J}— 
*^a "^b •••• ' ^ n 
where, E^  = is the agricultural efficiency index 
^a' ^b ^^ -^ ~ ^'^ ^^^ indices of vairous crops 
C,j, C^ etc. = represent the proportion of cropland devoted to 
different crops. 
Shafi (1972) while measuring the agricultural productivity of the 
Great Indian Plains modified the Enyadi's formula. In the modified 
formula the summation of the total yield of all the crops in the district is 
divided by total area under the crops considered in the district and the 
position thus obtained is examined in relation to the total yield of all the 
crops considered at the national level divided by the total area under these 
crops. The formula would be read thus : 
(yw/t + yr/t + ym/t ... n) : (Yw/T + Yr/T + Ym/T ... n) 
where, yw, yr, ym...n = total yield of various crops in the district 
Yw, Yr, Ym...n = total yield of the respective crop at the 
national level 
t = area planted under crop in the district and 
T = area planted under the crop at the national 
level. 
Singh (1972) has attempted to measure the agricultural efficiency 
of Haiyana in term of nutrition units per unit area. He has tried to measure 
the canying capacity per square mile in the area unit which can be expressed 
as : 
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Cp = Co/Sn 
where Cp = Carrying capacity 
Co = Caloric output per square mile 
Sn = Standard nutrition for ingestion in calories person/ 
annum 
He expressed it as a percentage of the carrying capacity in the 
entire region to obtain index numbers, which give a measure of the 
agricultural efficiency of the areal unit relative to the entire region. The 
above may be expressed as 
1.,, = C„ /C„ X 100 
ac pe pr 
where I ,^ = the index number of agricultural efficiency of an 
enumeration unit. 
C,,= the carrying capacity in terms of population in the 
pL 
component enumeration unit 
C = Carrying capacity in the entire region 
Yang (1965) calculated the yield of all crops in a farm and 
compared it with the average crop yield of the entire region. Later on a 
value in percentage is obtained by dividing the yield per hectare of a crop 
in the particular farm by the average yield of the crop in the entire region. 
The value obtained and multiplied by 100 gives the index number. By 
considering the area devoted to each crop as a weight and multiplying this 
percentage index, the products are obtained and by adding the products and 
dividing the sum of the products by the total cropped area in the farm the 
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average index obtained is the desired crop index for the particular farm, 
using crop area as weight. 
Numerous other methods have been proposed and utilized by 
scientists to suit their requirements for measuring the productivity in 
different regions. The names of Raheja (1977), Singh (1977), Nangia 
(1977), Bhalla (1978), Singh (1979), Ahmad and Subbiah (1980) may be 
mentioned in this regard but the lack of space does not permit to describe 
all of these in detail. 
It may however be noted from all the studies that the common 
aimed of all the works is to fmd ways for increasing productivity either 
through the application of higher degree of modern inputs or through 
changing the method of production. The contribution of geographers in 
this regard is fruitful because no other decipline seems to worry about its 
spatial variations, an essential aspect of the problem. 
Agricultural productivity is defined as efficiency of various 
inputs used in productive operations. The productivity thus is bound to 
vary from region to region with the variations in nature and extent of 
various physical, technological and institutional factors operating in the 
region. The farmers of a region with adequate technological and 
institutional facilities may be in a better position to utilise their limited 
land reosurces to greater extent than those of a region where necessary 
facilities are inadequate. East and West Champaran districts likewise a 
region where institutional and technological forces are not uniformly 
distributed. The author has therefore tried to examine the blockwise 
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variation of agricultural productivity to get a clear picture of the situation 
prevailing in the region. 
The productivity indices have been calculated on the basis of Yang's 
crop yield formula for two points of time i.e., 1990-91 and 2000-2001. The 
crops considered for the calculation are rice, wheat, maize, gram, arhar, 
other pulses (including peas and masoor), oilseeds (including linseed, 
rapeseed and mustard), sugarcane and potato. The data has been collected 
from annual season and crop reports, official records of the District 
Statistical office of Bettiah and Motihari. Care has been taken, as far as 
possible, to ensure the accuracy an.d reliability of the statistical information 
obtained. 
Yang's crop yield index method considers yield of different crops 
selected in a block compared with the average crop yield in the entire region. 
The procedure for calculating the crop yield index for a block X is explained 
here. In the beginning the average yield of each of the crops grown in the 
entire region is determined. Later on a value is obtained by dividing the yield 
per hectare of a crop in block X by the multiplying with 100 gives the index 
number as shown in col. 5 of Table 4.1. By considering the area devoted to 
each crop as a weight and multiplying it with the percentage index, the 
products are obtained as listed in col. 6 of the Table 4.1. By adding the 
products by the total area in the block X (the sum of col. 4), the average 
index obtained is the desired crop index for the particular unit using crop 
area as weight. 
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Agricultural Productivity Regions 
Agricultural productivity regions were demarcated by plotting 
productivity indices of the blocks in the map. Areas of high, medium and 
low productivity were demarcated with the help of a graded scale prepared 
by arranging all the indices of two points of time in a descending order 
and selecting three sets of high, medium and low values. The productivity 
regions thus obtained are shown in Fig.4.1 and 4.2 and given in Tables 4.2 
and 4.3. 
High Agricultural Productivity Region 
The crop yield indices computed for the year 1990-91, indicate 
that out of tirty six blocks of East and West Champaran districts thirteen 
block were fall under high agricultural productivity. The area of high 
agricultural productivity was mostly lies in West Champaran district. The 
thirteen blocks falling under high agricultural productivity, namely 
Ramnagar, Gaunaha, Mainatanr, Narkatiaganj, Lauriya, Nautan, 
Madhubani, Bairia, Thakrahan, Jogapatti, Sikta, Majhaulia and Bettiah. 
The high productivity indices ranging from 100.24 to 132.75 per cent were 
the result of several favourable natural and technological factors. The 
factors were more favourable in thirteen blocks where adequate canal 
irrigation, high consumption level of fertilizer and high concentration of 
tractors power was available. These block comes under the Gandak 
command area and receives uninterrupted supply of irrigation. 
As a result of division of former large blocks, their number in East 
and West Champaran districts increased to forty five. During 2000-2001 out 
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Table 4.2 : Blockwise Crop Yield Index in 
Champaran Districts (1990-91) 
the East and West 
(Figures in percentage) 
Name of the blocks Crop yield index 
Sidhaw 
Ramnagar 
Gaunaha 
Mainatanr 
Narkatiaganj 
Lauriya 
Bagaha 
Nautan 
Madhubani 
Bairia 
Thakrahan 
Jogapatti 
Chanpatia 
Sikta 
Majhaulia 
Bettiah 
Raxau! 
Adapur 
Ramgarhwa 
Sugauli 
Madhuban 
Narkatia 
Mehsi 
Ghorasahan 
Dhaka 
Chiraia 
Motihari 
Turkaulia 
Harsidhi 
Paharpur 
Patahi 
Kesaria 
Kalyanpur 
Piprakothi 
Gobindganj 
Pakri Dayal 
100.24 
118.20 
111.90 
107.07 
117.86 
112.12 
100.44 
126.57 
117.06 
116.77 
132.75 
110.55 
105.53 
109.77 
122.17 
108.65 
89.69 
75.64 
80.04 
86.42 
75.75 
80.25 
76.75 
87.06 
88.33 
98.69 
91.80 
83.96 
100.88 
90.08 
98.48 
83.23 
86.05 
87.85 
83.28 
86.77 
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EAST AKD WEST CHAMPARAN DISTRICTS 
PKODir TIVITY REGIONS 
I 1990 - 91) 
INDEX VALUE 
Above 106.33 fflGH 
AltKlUM 
LOW 
90.81 to 106.33 
Belcnr 90.81 
k m ; 
Fig. 4.1 
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Table 4.3 : Blockwise Crop Yield Index in the East and West 
Champaran Districts (2000-2001) 
(Figures in Percentage) 
Name of the blocks Crop yield index 
Sidhaw 92.51 
Ramnagar 100.28 
Gaunaha 106.02 
Mainatanr 93.76 
Narkatiaganj 96.65 
Lauriya 96.55 
Bagalia 107.07 
Piprasi 104.05 
Madhubani 98.18 
Bhitaha 97.24 
Thakrahan 96.47 
Jogapatti 104.77 
Chanpatia 103.81 
Sikta 110.26 
Majhualia 100.15 
Bettiah 103.91 
Bairia 95.52 
Nautan 89.69 
Ra.xaul 69.35 
Adapur 70.21 
Ramgarhwa 67.72 
Sugauli 66.87 
Banjaria 63.14 
Narkatia 67.79 
Bankatwa 73.20 
Ghorasahan 67.99 
Dhaka 71.06 
Chiraia 65.21 
Motihari 69.33 
Turkaulia 72.69 
Harsidhi 62.62 
Paharpur 71.23 
Areraj 82.23 
Sangrampur 60.60 
Kesaria 78.55 
Kalvanpur 82.87 
Kotawa 70.87 
Pipra Kothi 70.99 
Chakia 66.45 
Pakia Dyal 83.13 
Patahi ' 70.44 
Phcnhara 79.50 
Madhuban 69.44 
Tetaria 64.04 
Mehsi 70.27 
1 0 5 
EAST AKD WTEST CHAMPARAN DISTRICTS 
PRODUCTIVITY REGIONS 
(2000-2001) 
INDEX VALUE 
Above 88.01 
70.63 to 88.01 
BelOTV 70.63 
km$ 
Fig . 4 .2 
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of forty five blocks, eighteen blocks namely, Sidhaw, Ramnagar, Gaunaha, 
Mainatanr, Narkatiaganj, Lamiya, Bagaha, Piprasi, Madhubani, Bhitaha, 
Thakiahan, Jogapatti, Chanpatia, Sikta, Majhaulia, Bettiah, Bairia and Nautan 
fell under high agricultural production. The productivity indices of these 
blocks ranges between 89.69 to 110.26 per cent. The high productivity 
region lying in the northwestern part of the region, in the blocks of Sikta, 
Bagaha, Gaunaha, Ramnagar, Piprasi, Jogapatti and Bettiah, owes its high 
productivity to greater application of fertilizers, insecticide and pesticide, 
adequate irrigation facilities through canals and high concentration of 
agricultural machineries. These blocks are covered under the programme of 
utilizing high yielding varieties of rice, wheat and sugarcane. 
Medium Agricultural Productivity Region 
Medium index values of agricultural productivity in East and 
West Champaran districts varied between 90.81 and 106.33 per cent during 
the year 1990-91. The medium agricultural productivity area comprising 
the blocks of Sidhaw, Bagaha and Chanpatia in West Champaran district 
and Chiraia, Motihari, Harsidhi and Patahi in East Champaran district. The 
area under medium productivity increased in 2000-2001 and extended over 
eleven blocks. The area under medium productivity in 2000-2001 made a 
compact block in East Champaran district. The blocks falling under 
medium agricultural productivity, namely Bankatwa, Dhaka, TurkauHa, 
Paharpur, Areraj, Kesaria, Kalyanpur, Kotwa, Piprakothi, Pakri Dayal and 
Phenhara. The productivity index of these blocks varies from 70.63 to 88.01 
per cent. In this category the highest productivity index i.e., 83.13 per cent 
is recorded in Pakri Dayal and the lowest index value i.e., 70.87 per cent in 
107 
the Kotwa block. The causes of variations in the agricultural productivity 
indices in the above blocks are numerous and very complex. The main 
factors for it may be traced in the social and economic condition of the 
farmers which is not conductive for the fast development of institutional and 
technological innovations. 
Low Agricultural productivity Region 
The low productivity region in 1990-91 covered the block of 
Raxaul, Adapur, Ramgarwa, Sugauli, Madhuban, Narkatia, Mehsi, Ghorasahan, 
Dhaka, Turkaulia, Paharpur, Kesaria, Kalyanpur, Pipra Kothi, Gobindganj and 
Pakri Dayal. The blocks of Adapur, Madhuban, Mehsi, Raxaul, Ramgarhia, 
Sugauli, Narkatia and Dhaka make an extensive low productivity reigon in the 
northwestern parts of the East Champaran district. The agricultural 
productivity idnex of these blocks varies from 75.64 to 88.33 per cent. The 
low productivity may be assigned to a limited use of fertilizer and low rate 
of literacy. 
The low productivity region in 2000-2001 remained constant and 
covered the blocks Raxaul, Adapur, Ramgarhwa Sugauli, Banjaria, Narkatia, 
Ghorasahan, Chiraia, Motihari, Harsidhi, Sangrampur, Chakia, Patahi, 
Madhuban, Tetaria and Mehsi. The agricultural productivity indices of these 
blocks varies from 60.60 to 70.27 per cent. Flood damage is the main cause 
of low productivity in these blocks. The other factors which are responsible 
for the low agricultural productivity are lesser use of tractor, lack of canals 
for irrigation, little use of high yielding varieties of seeds, low consumption 
of fertilizers and low literacy rate among the farmers. 
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Chapter-V 
SPATIAL DISTRIBUTION O F 
TECHNOLOGICAL FACTORS 
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The spatial growth and temporal development of agriculture is 
guided by variations of prevailing technological attributes. It is therefore, 
essential to know their spatial distribution and the author has attempted to 
examine it in each of the blocks of the study region for the years 1990-91 
and 2000-2001. The facilities considered for this purpose are availability 
of tractors, pumpsets, threshers, improved seeds, fertilizers irrigation and 
prevailing literacy. The technological factors like the number of tractors 
pumpsets and threshers per 10,000 hectares of cropped land are considered 
in this study. Besides, the percentage area under high yielding varieties of 
seeds to the total cropped area, the consumption of fertilizers in kilogram 
per hectare, consumption of pesticides in kilogram per hectares, number of 
literate persons in the total population and the percentage share of 
different means of irrigation to the total irrigated area has been analysed 
for each block. 
AGRICULTURAL IMPLEMENTS AND MACHINERY 
Agricultural implements and mechinery are strong inputs for the 
better productivity of land because their use increases farm efficiency, 
save time and minimises production cost. The type of machinery is 
changing fast, the older ones are replaced by better performing new ones 
leading to further increase in farm efficiency and farm output. It is 
therefore better to examine the position of farm machinery in different 
periods of time for assessing the nature of agricultural development in the 
region. The agricultural machineiy used in East and West Champaran 
districts relates to tractors, pumpsets and threshers and their spatial 
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distribution for the years 1981, 1991 and 2001 depicted in Table 5.1. 
Table 5.1 
Availability of Agricultural implements in the East and West 
Champaran Districts 
1981 1991 2001 
Name of the Total Numbers per Total Numbers per Total Numbers per 
machinert' Numbers 10,000 hectares Numbers 10,000 hectares Number 10,000 hectares 
of cropped land of cropped land of cropped land 
Tractors 2,253 27.8 3,362 41.5 5,710 73.4 
Pumpsets 7,841 96.8 13,179 162.7 26,125 335.8 
Threshers N.A. N.A. 14,297 176.5 25,020 321.6 
Source : (i) Official records of State Agricuhural census, Bihar, Patna 
(ii) District Statistical Office Bettiah and Motihari 
N.A. = Not available 
The average number of tractors was 27 per 10,000 hectares of 
cropped land for the region in 1981, which rose upto 73 tractors per 
10,000 hectares of cropped land in 2001. The increase was at the rate of 
13.5 per cent per annum during this period. The use of pumpsets for 
irrigation recorded a sharp increase during the period between 1981 and 
2001. The total number of pumpsets increased from 7,841 in 1981 to 
26,125 in 2001. Their intensity of use in relation to the cropped land on 
an average stands at 96 pumpsets per 10,000 hectares of cropped land in 
1981 rising to 336 pumpsets subsequently in 2001. The increase in the 
number of pumpsets during the period was at the rate of 17 per cent per 
annum. The average number of thresher was 176 per 10,000 hectares of 
cropped land in 1991, which went upto 321 threshers per 10,000 hectares 
of cropped land in 2001. The increase was at the rate of 18 per cent per 
annum. 
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The distribution and density of tractors used in each blocks of 
East and West Champaran district in 1991 is shown in Fig. 5.1. It is 
possible to recognise three region of high, medium and low tractor density 
in the area. High concentiation of-tractors with a density ranging between 
47 and 55 per 10,000 hectares of cropped land in 1991 is obtained in 
sixteen blocks namely Sidhaw, Ramnagar, Gaunaha, Mainatanr, 
Narkatiaganj, Lauriya, Bagaha, Nautan, Madhubani, Bairia, Jogapatti, 
Chanpatia, Sikta, Majhaulia and Bettiah. The highest concentration is 
recorded in Bettiah block with 55 tractors per 10,000 hectares. The 
northwestern part of the study region makes a compact belt of tractors 
concentration. 
Medium density blocks are Takrahan, Raxaul, Motihari, Patahi 
and Kalyanpur where the density ranges between 38 and 45 per 10,000 
hectares of cropped land. In this category greater concentration of tractor 
is recorded in Takrahan and Motihari, 45 tractors per 10,000 hectares and 
42 tractors per 10,000 hectares respectively. Takrahan lies in the eastern 
margin of the region. 
Low concentration of tractors with a density of 29 to 39 tractors 
per 10,000 hectares is found in Adapur, Ramgarhwa, Sugauli, Madhuban, 
Narkatia, Mehsi, Gorasahan, Dhaka, Chiraia, Turkaulia, Harsidhi, 
Paharpur, Kesaria, Pipra, Gobindganj and Pakri Dayal blocks. The low 
density region lies in the south-eastern part of the study area. 
The blockwise distribution of pump sets for irrigation in each 
block of the East and West Champaran districts is given in Table 5.2 and 
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Table 5.2 
Blockwise Distribution of Implements and Machinery in the East and 
West Champaran Districts (1991) 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8, 
9. 
10. 
n. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25, 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
Name of the Blocks 
Sidhaw 
Ramnagar 
Gaunaha 
Mainatanr 
Narkatiaganj 
Lauriya 
Bagaha 
Nautan 
Madhubani 
Bairia 
Takrahan 
Jogapatti 
Chanpatia , 
Sikta 
Majhaulia 
Bettiah 
Raxaul 
Adapur 
Ramgarhwa 
Sugauli 
Madhuban 
Narkatia 
Mehsi 
Gorasahan 
Dhaka 
Chiraia 
Motihari 
Turkaulia 
Harsidhi 
Paharpur 
Patahi 
Kesaria 
Kalyanpur 
Piprakothi 
Gobindganj 
Pakri Dayal 
Total 
Total No. of 
Tractors/ 
10,000 hac.of 
cropped land 
54.24 
51.62, 
49.34 
49.12 
48.21 
48.96 
51.43 
46.25 
48.91 
48.33 
45.12 
47.00 
50.16 
49,22 
49.04 
55.11 
38.71 
32.03 
37.25 
35.16 
32.84 
33.56 
29.12 
34.07 
37,89 
32.86 
42.51 
36.22 
37.57 
30.12 
39.56 
36.23 
38.19 
35.14 
35.65 
36.18 
41.5 
Total No. of 
Pumpsets/ 
10,000 hac.of 
cropped land 
139.13 
136.19 
135.86 
135.34 
132.52 
132.86 
135,02 
130.45 
133.51 
133.22 
130.09 
134,15 
140.13 
136.52 
135.93 
141.22 
256.20 
218.57 
238.22 
232.56 
219.48 
230.92 
218.16 
231.19 
234.04 
217.25 
240,50 
233.41 
234,06 
219.57 
235.63 
233.56 
235.14 
234.05 
235.12 
236.34 
162.7 
Total No. of 
Threshers/ 
10,000 hac.of 
cropped land 
190.65 
192.23 
193.42 
198,32 
183,42 
184,05 
187,61. 
172.22 
176,51 
175,93 
172.11 
185.22 
195,28 
192,86 
190,63 
194,45 
194,56 
191,52 
192.31 
185.22 
182.53 
184.54 
171.41 
173.16 
181,53 
182,51 
195,43 
192,86 
190.23 
181.61 
188,08 
189,33 
191,14 
190,88 
182,51 
192.64 
176.5 
Source : District Statistical Office, Bettiah and Motihari 
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shown in Fig. 5.2. It may be seen from Fig. 5.2 tiiat there are fifteen blocks 
namely Raxual, Ramgarhwa, Sugauli, Narkatia, Gorasaham, Dhaka, 
Motihari, Turkaulia, Harsidhi, Patahi, Kesaria, Kalyanpur, Piprakothi, 
Gobindganj and Pakri Dayal which make a compact unit of high density of 
pumpsets used for irrigation from 230 to 256 per 10,000 hectares of 
cropped land. 
The medium density of the number of pump sets ranging between 
217 to 219 per 10,000 hectares is founbd in Madhuban, Adapur, Mehsi, 
Chiraia and Paharpur. The south-western part of the East Champaran 
district lies in medium density area. 
The concentration of pump sets is low in Sidhaw, Ramnagar, 
Gaunaha, Mainatanr, Narkatiaganj, Lauriya, Bagaha, Nautan, Madhubani, 
Bairia, Takrahan, Jogapatti, Chanpatia, Sikta, Majhaulia and Bettiah. All 
the blocks of the West Champaran district are low in number of pumpsets 
per 10,000 hectare. In these blocks the number of pumpsets for irrigation 
on ranges between 130 to 141 per 10,000 hectares. The intensity of 
pumpsets used for irrigation purpose is low ofcourse in these areas the 
canal irrigaton is a major source and the percentage of canal irrigated area 
is very high. 
The blockwise distribution of threshers is given in Table 5.2 from 
that there are sixteen blocks namely Sidhaw, Ramnagar, Gaunaha, 
Mainatanr, Chanpatia, Sikta, Majhaulia, Bettiah, Raxual, Adapur, 
Ramgarhwa, Motihari, Turkaulia, Kalyanpur, Pipra and Pakri Dayal which 
make compact units of high density of thresher used. The number of 
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threshers ranges from 190 to 195 per 10,000 hectares of cropped land. It is 
shown in Fig. 5.3. 
The medium density of the number of threshers ranging between 
183 to 187 per 10,000 hectares of cropped land is found in Narkatiaganj, 
Lauriya, Bagaha, Jogapatti, Sugauli, Narkatia, Harsidhi, Patahi and 
Kesaria. 
The concentration of thresher is low in Nautan, Madhubani, 
Bairia, Takrahan, Madhuban, Mehsi, Gorasahan, Dhaka, Chiraia, Paharpur 
and Gobindganj. The number of thresher ranges between 171 and 182. 
The western and south-eastern' part of the region lies under low 
concentration of threshers. 
The distribution and density of tractors used in each block of 
East and West Champaran districts in the year 2001 is given in Table 5.3 
and shown in Fig.5.4. It-is possible to recognise three regions of high, 
medium and low tractor density in the study area. High concentration of 
tractors with a density ranging between 86 and 110 per 10,000 hectares of 
cropped land is obtained in ninteen blocks. All the blocks of West 
Champaran district and one block namely Motihari in East Champaran 
district is recorded the highest concentration of tractors. 
Medium density blocks are Harsidhi, Areraj, Sangrampur, Kotwa 
and Chakia where density ranges between 69 and 72 per 10,000 hectares. 
In this categoiy greater concentration of tractors is recorded in 
Sangrampur. 
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Table 5.3 
Blockwise Distribution of Implements and Machinery in the East and 
West Champaran Districts (2001) 
S.No. Name of the Blocks Number of 
Tractors/ 
10,000 hac. 
104.70 
92.60 
90.00 
86.38 
88.02 
92.47 
90.11 
89.75 
95.08 
93.43 
90.54 
90.46 
92.24 
94.76 
94.16 
110.42 
93.62 
91.88 
62.01 
60.52 
61.20 
59.31 
64.26 
67.75 
58.56 
58.19 
62.87 
60.02 
95.24 
67.74 
70.74 
61.86 
70.35 
72.18 
66.70 
67.58 
69.63 
63.87 
68.99 
65.17 
58.98 
67.55 
59.99 
57.41 
61.55 
Number of 
Pumpsets/ 
10,000 hac. 
234 67 
228.55 
243.17 
225.82 
248.80 
242.36 
259.96 
211.50 
199.32 
222.14 
213.04 
221.53 
258.10 
243.95 
244.47 
345.76 
250.20 
273.57 
452.09 
433.18 
449.61 
430.84 
471.14 
462.76 
395.44 
477.68 
447.95 
415.15 
498.83 
471.33 
483.81 
389.67 
431.29 
477.57 
421.15 
456.17 
469.14 
460.37 
457,32 
443.56 
451.63 
470.22 
441.10 
398.91 
436.84 
Number of 
Threshers/ 
10,000 hac. 
318.24 
277.24 
347.35 
339.35 
355.86 
280.26 
379.85 
305.28 
272.35 
356.30 
289.16 
351.03 
390.11 
291.36 
285.67 
417.20 
331.30 
293.20 
462.77 
432.09 
408.44 
377.39 
402.29 
331.25 
385.78 
290.42 
430.82 
380.17 
479.77 
441.55 
475.42 
322.95 
421.60 
402.98 
414.99 
370.05 
338.18 
395.30 
311.86 
295.65 
325.74 
231.33 
290.93 
308.35 
329.17 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2( 
2 
2 
2 
3( 
3 
3. 
3. 
3-
3. 
3( 
3' 
3i 
3* 
4( 
4 
4; 
4: 
4-
4; 
Sidhaw 
Ramnagar 
Gaunaha 
Mainatanr 
Narkatiaganj 
Lauriya 
Bagaha 
Piprasi 
Madhubani 
3. Bhitaha 
[. Takrahan 
2. Jogapatti 
3. Chanpatia 
+. Sikta 
5. Majhaulia 
5. Bettiah 
7. Bairia 
S. Nautan 
9. Ra.xaul 
1. Adapur 
1. Ramgarhwa 
2. Sugauli 
3. Banjaria 
X. Narkatia 
5. Bankatwa 
5. Gorasahan 
7. Dhaka 
i. Chiraia 
). Motihari 
I Turkaulia 
1. Harsidhi 
2. Paharpur 
3. Areraj 
k Sangrampur 
V Kesaria 
S Kalynapur 
7. Kotwa 
5. Pipra Kothi 
) . Cliakia 
). Pakri Dayal 
Patahi 
I. Phenhara 
?, Madluiban 
\. Telaria 
5. Mehsi 
Total 73.4 335.8 321.6 
Source : District Statistical Office, Bettiah and Motihari 
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Low concentration of tractors with a density of 57 to 67 tractors 
per 10,000 hectares is found in twenty one blocks of the East Champaran 
district. In this group lowest concentration of tractors is recorded in 
Tetaria, Patahi, Gorasahan and Bankatwa. 
The blockwise distribution of pumpsets for irrigation in each 
block of East and West Champaran district in the year 2001. is given in 
Table 5.3 and shown in Fig. 5.5. It may be seen from Fig. 5.5 that there 
are twenty four blocks makes a compact unit of high density of pumpsets 
used for irrigation. The highest concentration of pumpsets is recorded in 
blocks of East Champaran district. The number of pumpsets here ranges 
from 421 to 498 per 10,000 hectares of cropped land. 
The medium density of the number of pumpsets ranging between 
345 to 398 per 10,000 hgectare is found in Bettiah, Bankatwa, Paharpur 
and Tetaria blocks. In this category greater concentration of pumpsets is 
recorded 398 pumpsets per 10,000 hectares of cropped land in Tetaria 
block. 
The concentration of pumpsets is low in the blocks of West 
Champaran district. The number of pumpsets ranges between 199 and 273 
per 10,000 hectares. The lowest concentration of pumpsets as recorded in 
Madhubani block is 199 pumpsets per 10,000 hectares of cropped land. 
The blockwise distribution of threshers is given in Table 5.3 and 
shown in Fig. 5.6. High concentration of threshers with a density ranging 
between 385 and 462 per 10,000 hectares of cropped land in 2001 is 
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obtained in fourteen blocks namely Chanpatia, Bettiah, Raxual Adapur, 
Ramgarhwa, Banjaria, Bankatwa, Dhaka, Motihari, Turkaulia, Harsidhi 
Areraj, Sangarampur and Kesaria. The highest concentration is recorded in 
Raxual with 462 threshers per 10,000 hectares of cropped land. 
Medium density blocks are Gaunaha, Mainatanr, Narkatiaganj, 
Bagaha, Bhitaha, Jogapatti, Bairia, Sugauli, Narkatia, Chiraia, Kalyanpur, 
Kotwa, Piprakothi, Patahi and Mehsi where the density ranges between 
329 and 395 per 10,000 hectares. In this category greater concentration of 
threshers is recorded in Piprakothi block. 
Low concentration of threshers with a density of 231 to 322 
threshers per 10,000 hectares of cropped land is found in Sidhaw, 
Ramnagar, Lauriya, Piprasi, Madhubani, Takrahan, Sikta, Majhaulia, 
Nautan, Gorasahan, Paharpur, Chakia, Pakri Dayal, Phenhara, Madhuban 
and Tetaria blocks. 
HIGH YIELDING VARIETIES OF SEEDS 
A number of high yielding varieties of seeds relating to major 
cereals and cash crops have been developed at various agricultural 
research institutes since 1966-67 and released by various agricultural 
departments to the farmers for use, such as. Rice - I.R. 8,1.R. 20, Mansuri, 
Jaya, Padma, Pusa, 2-21, Rajshri, R-88, Sarjug-52, Pankaj and 
Basmati.Wheat - RR-21, 1553, 308, 1593, 227, Hira, 553, Sonalika, 306, 
K-68, Sonara-64, Janak and UP-262. Maize Ganga safed-2, Ganga-4, 
Himalayan and Sankar. Sugarcane-1148, 1102, 92433, 1114. 
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Table 5.4 
Area covered under high yielding varieties of seeds in the East and 
West Champaran Districts 
Years Area in 000 hectares Percentage 
1980-81 309 38.19 
1990-91 554 69.16 
2000-2001 650 83.61 
Source : (i) Official records of Directorate of Statistics and Evaluation, 
Government of Bihar, Patna. 
(ii) District Statistical Office Bettiah and Motihari 
Table 5.4 shows the area covered by HYV of wheat, rice and 
sugarcane in the years 1980-81, 1990-91 and 2000-2001 in the region and 
their percentage to the total cropped area. The area under HYV of wheat. 
Rice and Sugarcane was 38.19 per cent to the total cropped area in 
1980-81. It increased to 69.16 per cent in 1990-91, and to 83.61 per cent 
in 2000-2001 to the total cropped area. 
Table 5.5 shows the blockwise area covered by HYV of wheat. 
Rice and Sugarcane in the year 1990-91 in East and West Champaran 
districts and their percentage to the total cropped area are shown in Fig. 
5.7. The use of high yielding varieties of seeds, a major new strategy for 
increasing agricultural production, was well adopted by farmers of East 
and West Champaran districts. The areas lying in south-eastern part have 
taken lead in the adoption of such seeds with greater enthusiasm. In 
1990-91 there were nine blocks namely, Sidhaw, Ramnagar, Bettiah, 
Raxaul, Ramgarhwa, Dhaka, Motihari, Patahi and Kalyanpur which 
devoted extensive area to HYV seeds. These blocks have devoted 76 to 82 
per cent of their cropped area to high yielding varieties of seeds. 
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Table 5.5 
Blockwise Distribution of Area Covered Under High Yielding 
Varieties of Seeds in the East and West Champaran Districts, 1990-91 
S.No. Name of the blocks Total area under 
HYV in hectare 
21,981 
21,537 
19,929 
19,706 
17,756 
17,559 
16,050 
14,778 
14,609 
15,498 
14,454 
- 14,268 
16,766 
16,075 
16,755 
17,022 
17,264 
15,425 
16,319 
15,798 
15,586 
15,655 
14,159 
15,447 
17,399 
14,928 
• 16,069 
15,448 
16,487 
14,513 
17,084 
15,698 
16,395 
15,702 
15,211 
14,412 
Percentage area of 
HYV to the total 
cropped area 
76.53 
77.22 
73.16 
73.01 
71.45 
72.34 
69.31 
65.52 
68.34 
69.56 
62.42 
64.56 
73.23 
68.59 
67.72 
76.95 
81.31 
73.63 
79.45 
75.48 
73.22 
74.51 
67.44 
73.93 
79.11 
70.09 
82.18 
74.37 
74.98 
68.45 
80.39 
75.21 
77.32 
74.05 
74.22 
75.43 
1. 
2. 
3. 
4. 
5. 
6. 
7, 
8, 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
Sidhaw 
Ramnagar 
Gaunaha 
Mainatanr 
Narkatiaganj 
Lauriva 
Bagaha 
Nautan 
Madhubani 
Bairia 
Takrahan 
Jogapatti 
Chanpatia 
Sikta 
Majhaulia 
Bettiah 
Raxaul 
Adapiir 
Ramgarhwa 
Sugauli 
Madiiuban 
Narkatia 
Mehsi 
Gorasahan 
Dhaka 
Chiraia 
Motihari 
Turkaiilia 
Harsidhi 
Paharpur 
Patahi 
Kesaria 
Kalyanpur 
Piprakothi 
Gobindganj 
Pakri Dayal 
Total 5,54,000 69.16 
Source : District Statistical Office, Bettiah and Motihari 
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The blocks which fall in the medium grade of the spread and 
utilization of improved seeds are Gaunaha, Mainatanr, Narkatiaganj, 
Lauriya, Chanpatia, Adapur, Sugauli, Madhuban, Narkatia, Gorasahan 
Turkaulia, Harsidhi, Kesaria, Pipra, Gobindganj and Pakri Dayal. These 
blocks have devoted 71 to 75 per cent of their cropped area to the high 
yielding varieties of seeds. 
The blocks lying in low percentage area under HYV seeds are 
Bagaha, Nautan, Madhubani, Bairiya, Takrahan, Jogapatti, Sikta, 
Majhaulia, Mehsi, Chiraia and Paharpur. These blocks have devoted only 
62 to 70 per cent of the cropped area to high yielding varieties of seeds. 
The performance of cereals and sugarcane under this programme 
was far better in 2000-2001 in comparison to that of 1990-91. Table 5.6 
shows the blockwise area covered by HYV seeds and in Fig. 5.6. It may 
be seen from Table 5.6 that the area of HYV seeds was very high in 
fourteen blocks, namely, Sidhaw, Ramnagar, Narkatiaganj, Lauriya, 
Chanpatia, Bettiah, Raxaul, Dhaka, Turkaulia, Harsidhi, Paharpur, Areraj, 
Kalyanpur and Phenhara. The area covered under HYV seeds ranging 
between 90 and 96 per cent to the total cropped area in these blocks. 
Medium adoption of improved seeds, like high application areas, 
was noted in the southern part of the East Champaran and northern part of 
the West Champaran district. These blocks have recorded a percentage 
ranging between 86 to 90 of their cropped area under HYV seeds. 
The areas which have witnessed a low areal spread of high 
yielding varieties of seeds lies in the western part of the West Champaran 
1 3 2 
Table 5.6 
Blockwise Distribution of Area Covered Under High Yielding 
Varieties of Seeds in the East and West Champaran Districts, 2000-01 
S.No. Name of the blocks Total area under 
HYV in hectare 
Percentage area of 
HYV to the total 
cropped area 
1. 
2. 
3. 
4, 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31, 
32. 
33, 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
Sidhaw 
Ramnagar 
Gaunalia 
Mainalanr 
Narkatiaganj 
Lauriva 
Bagaha 
Piprasi 
Madhubani 
Bliilalia 
Takrahan 
Jogapatti 
Chanpatia 
Sikta 
Majhaulia 
Bettiah 
Bairia 
Nautan 
Raxaul 
Adapur 
Ramgarlnva 
Sugauli 
Banjaria 
Narkatia 
Bankatwa 
Gorasalian 
Dhaka 
Chiraia 
Motihari 
Turkaulia 
Harsidhi 
Paharpur 
Areraj 
Sangrampur 
Kesaria 
Kalynapur 
Kolwa 
Pipra Kothi 
Chakia 
Pakri Dayal 
Patahi 
Phenhara 
Madhuban 
Tetaria 
Melisi 
25,350 
24,509 
21,709 
20,759 
21,707 
21,822 
19,210 
17,804 
15,499 
16,825 
16,595 
17,963 
19,826 
17,430 
19,391 
16,519 
18,203 
19,183 
13,698 
12,109 
12,959 
12,034 
12,071 
11,048 
11,620 
12,742 
13,137 
11,786 
12,143 
13,067 
12,839 
13,433 
12,434 
11,732 
12,415 
12,861 
11,763 
12.261 
12,045 
11,262 
11,671 
10,872 
10,571 
9,149 
10,615 
92.52 
93.44 
89.63 
88,34 
90.56 
91,31 
87.43 
74,67 
79.23 
81,46 
75,51 
84.64 
90,54 
88.33 
88,21 
96.00 
83.42 
88,58 
91,34 
85,23 
89,12 
87,05 
86.20 
88.15 
85.07 
89,16 
93,86 
84.22 
94.34 
91.25 
91.76 
90,33 
92.09 
89,51 
89.05 
90.54 
89.04 
88.53 
89.36 
86.67 
90,11 
91.81 
82.06 
79.24 
89.55 
Total 6,50,000 83.61 
Source : District Statistical Office, Bettiah and Motihari 
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district and Eastern part of East Champaran district and include the blocks 
Piprasi, Madhubani, Bhitaha, Takrahan, Jogapatti, Bairia, Adapur, 
Bankatwa, Chiraia, Madhuban and Tetaria. These blocks have recorded a 
percentage ranging between 74 and 85 per cent of their cropped area under 
these varieties of seeds. 
FERTILIZERS 
The findings of First and Second Five Year Plans point out that, 
under conditions prevalent in India, fertilizers are responsible for an 
increase of about 45 per cent in the agricultural production. In view of its 
overwhelming impact on agricultural production, it was thought 
worthwhile to know the consumption level of fertilizers in East and West 
Champaran districts. 
Table 5.7 
Nutrientwise Fertilizer availability in the East and West Champaran 
Districts 
(in 000 Kg.) 
Years 
1980-81 
1985-86 
1990-91 
1995-96 
2000-2001 
N2 
13,746 
25,962 
38,882 
43,323 
64,186 
P2O5 
3,024 
7,803 
8,095 
8,166 
12,958 
K2O 
1,670 
3,483 
3,197 
4,036 
6,185 
Total 
18,440 
37,248 
50,174 
55,525 
83,329 
Source : (i) Directorate of Economics and Statistics, New Delhi. 
(ii) District Statistical Office Bettiah and Motihari 
Table 5.7 indicates that the availability of fertilizers has 
substantially increased in the region since 1980-81. Nutrientwise 
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availability shows that the application of nitrogen was 13,746 thousand 
Kilograms in 1980-81, but its quantity rose doubled to 25,962 thousand 
kilograms in 1985-86. The availability of nitrogen further increased to 
38,882 thousand kilograms in 1990-91, a figure which doubled in the next 
ten years to 64,186 thousand kilograms in 2000-2001. The other nutrient, 
phosphate, has shown a similar pattern of increased utilization. In 
1980-81, 3,024 thousand kilograms of phosphate was distributed to the 
farmers but in subsequent years it increased to 7,803 thousand kilograms 
in 1985-86, 8,095 thousand kilograms in 1990-91, 8,166 kilograms in 
1995-96 and 12,958 thousand kilograms in 2000-2001. Potassium 
application was 1,670 thousand kilograms in 1980-81 and went up to 
3,483 thousand kilograms in 1985-86, to 4,036 thousand kilograms in 
1995-96 and to 6,185 thousand kilograms in 2000-2001. The overall 
consumption of NPK has considerably increased in the region in twenty 
years period from 18,440 thousand kilograms in 1980-81 to 83,329 
thousand kilograms in 2000-2001. 
Table 5.8 
Consumption Level of Fertilizers in the East and West Champaran 
Districts 
(in Kg./hec.) 
Years 
1980-81 
1985-86 
1990-91 
1995-96 
2000-2001 
N2 
16.97 
32.41 
48.00 
56.19 
82.50 
P2O5 
3.73 
9.74 
.9.99 
10.59 
16.65 
KjO 
2.06 
4.35 
3.94 
5.23 
5.18 
Total 
22.76 
46.50 
61.94 
72.01 
107.10 
Source : (i) Directorate of Economics and Statistics, New Delhi. 
(ii) District Statistical Office Bettiah and Motihari 
Table 5.9 
Blockwise Consumption of Fertilizers in the East and West 
Champaran Districts (1990-91) 
136 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
Name of the blocks 
Sidhaw 
Ramnagar 
Gaunaha 
Mainatanr 
Narkatiaganj 
Lauriya 
Bagaha 
Nautan 
Madhubani 
Bairia 
Takrahan 
Jogapatti 
Chaiipatia 
Sikta 
Majhaulia 
Bettiah 
Raxaul 
Adapt! r 
Ramgarhwa 
Sugauli 
Madhuban 
Narkatia 
Mehsi 
Gorasahan 
Dhaka 
Chiraia 
Motihari 
Turkaulia 
Harsidhi 
Paharpur 
Patahi 
Kesaria 
Kalyanpur 
Piprakothi 
Gobindganj 
Pakri Dayal 
Total 
Total NPK fertilizer 
consumption in 
000' kilograms 
2,051 
1,962 
1,902 
1,976 
1,842 
1,752 
. 1,443 
1,201 
1,189 
1,213 
1,302 
1,184 
1,596 
1,531 
1,611 
1,688 
1,527 
1,435 
1,452 
1,320 
1,377 
- 1,359 
1,043 
1,070 
1,365 
1,038 
1,373 
1,070 
1,171 
977 
1,368 
1,294 
1,337 
1,258 
1,213 
1,128 
50,174 
Fertilizer consumption 
in Kg/ha 
71.41 
70.36 
69.83 
73.21 
74.13 
72.19 
62.31 
53.23 
55.60 
54.45 
56.22 
53.56 
69.71 
65.32 
65.10 
76.32 
71.92 
68.52 
70.69 
69.20 
63.08 
64.67 
49.68 
51.23 
62.08 
48.76 
70.23 
51.52 
53.27 
46.07 
64.39 
62.00 
62.17 
59.33 
59.18 
59.02 
61.94 
Source : District Statistical Office, Bettiah and Motihari 
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The total consumption of fertilizers in kilograms per hectare of 
cropped land is given in Table 5.8. It is clear from the table, that the 
farmers have gradually become conscious of the benefit of fertilizers 
application and has therefore progressively increased its per hectare 
consumption in the region. The actual quantity of fertilizers applied in 
1980-81 was 22.76 kilograms per hectare but it shot up to 107.10 
kilograms per hectare in 2000-2001. 
There are however local variations in the extent of fertilizer 
consumption in the region. A perusal of Table 5.9 reveals that in 1990-91 
the application of fertilizers in thirty six blocks. The highest consumption 
levels of fertilizers is found in thirteen blocks namely. Sidhaw, Ramnagar, 
Gaunaha, Mainatanr, Narkatiaganj, Lauriya, Chanpatia, Raxaul, Adapur, 
Ramgarhwa, Sugauli and Motihari. The levels of consumption ranging 
from 69 kilograms per hectare to 76 kilograms per hectare. The highest 
consumption of fertilizer is recorded in Bettiah block with 76 kilograms 
per hectare. It may be seen from Fig.5.9, that there are twelve blocks 
namely, Bagaha, Sikta, Majhaulia, Madhuban, Narkatia, Dhaka, Patahi, 
Kesaria, Kalyanpur, Pipra, Gobindganj and Pakri Dayal in medium levels 
of fertilizers consumption. The fertilizers consumption ranges from 59 
kilograms per hectare to 65 kilograms per hectare. 
The remaining eleven blocks having low consumption of 
fertilizers. These are Nautan, Madhubani, Bairia, Takrahan, Jogapatti, 
Mehsi, Gorasahan, Chiraia, Turkaulia, Harsidhi and Paharpur where the 
rate of consumption varies from 46 to 56 kilograms per hectare. 
Table 5.10 139 
Blockwise Consumption of Fertilizers in the East and West 
Champaran Districts (2000-01) 
S.No. Name of the blocks Total NPK fertilizer 
consumption in 
000' kilograms 
3,319 
3,272 
3,118 
3,107 
3,142 
3,155 
2,918 
3,097 
2,612 
2,703 
2,924 
2,899 
2,905 
2,697 
2,951 
. 2,442 
2,973 
2,897 
2,215 
1,921 
2,197 
2,011 
2,099 
1,931 
1,924 
1,923 
1,975 
2,058 
1,865 
2,049 
2,003 
2,107 
2,046 
. 1,865 
2,077 
2,098 
1,853 
2,015 • 
2,022 
1,901 
1,808 
1,756 
1,850 
1,608 
1,767 
Fertilizer consumption 
in Kg/ha 
121.16 
124.76 
128.74 
132.21 
131.08 
132.01 
132.80 
129.88 
133.52 
130.86 
133.04 
136.64 
132.70 
136.68 
134.24 
141.91 
136.23 
133.76 
147.69 
135.23 
151.07 
145.46 
149.95 
148.65 
140.83 
141.67 
141.12 
147.06 
144.89 
143.14 
143.14 
141.67 
151.52 
142.31 
148.97 
147.69 
140,23 
145.50 
150.00 
146.28 
139.57 
148.28 
143.61 
139.23 
149.00 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
Sidhaw 
Raninagar 
Gaunaha 
Mainatanr 
Narkatiaganj 
Lauriya 
Bagaha 
Piprasi 
Madhubani 
Bhitaha 
Takrahan 
Jogapatti 
Chanpatia 
Sikta 
Majhaulia 
Betliah 
Bairia 
Nautan 
Ra.xaul 
Adapur 
Ramgarhwa 
Sugauli 
Banjaria 
Narkatia 
Bankatwa 
Gorasahan 
Dhaka 
Chiraia 
Motihari 
Turkaulia 
Harsidhi 
Paiiarpur 
A re raj 
Sangrampur 
Kesaria 
Kalynapur 
Kolwa 
Pipra Kothi 
Ciiakia 
Pakri Daval 
Palahi 
Phenliara 
Madluiban 
Tetaria 
Mehsi 
Total 83,329 107.10 
Source : District Statistical Office, Bettiah and Motihari. 
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Table 5.10 shows that the performance of consumption of 
fertilizer is better in 2000-2001 in comparison to that of 1990-91. The 
consumption of fertilizer is very high in fifteen blocks namely, Raxaul, 
Ramgarhwa, Sugauli, Banjaria, Narkatia, Chiraia, Motihari, Areraj, 
Kesaria, Kalyanpur, Piprakothi, Chakia, Pakri Dayal, Phenhara and Mehsi. 
The consumption of fertilizers ranges from 144 to 151 kilograms per 
hectare. 
The medium levels of consumption of fertilizers ranging between 
136 to 143 kilograms per hectare is found in Jogapatti, Sikta, Bettiah, 
Bairia, Bankatwa, Gorasahan, Dhaka, Turkaulia, Harsidhi Paharpur, 
Sangrampur, Kotwa, Madhuban and Tetaria. 
The consumption of fertilizers is low in Sidhaw, Ramnagar, 
Gaunaha, Mainatanr, Narkatiaganj, Lauriya, Bagaha, Piprasi, Madhubani, 
Bhitaha, Takrahan, Chanpatia, Majhaulia, Nautan and Adapur blocks. In 
these blocks the consumption of fertilizers ranges between 121 to 135 
kilograms per hectare. It is shown in Fig. 5.10. 
PESTICIDES AND DISEASE CONTROL 
On account of application of new varieties of seeds and Chemical 
fertilizers, in recent years, attack of pests and diseases have been causing 
heavy damage to crops. This damage brings down productivity of land. 
Unless these pests and diseases are kept under check efforts to boost 
agricultural productionn will not succeed. It is a fact that many of the pest 
and plant diseases are the reaction against human efforts to develop 
agriculture sector. In this situation, man has to take offensive and 
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defensive measures for plant protection. According to the Report of 
National Commission on Agriculture, that losses to crop due to ravages of 
insect pests, diseases and weeds amount to about 20 per cent every year. 
The losses of agricultural products pre and post harvest are very heavy 
and that can be prevented through the use of various pesticides. In view of 
its overwhelming impact on agricultural production, it was thought 
worthwhile to know the consumption level of insecticides and pesticides 
in East and West Champaran districts. 
Table 5.11 
Pesticides availability and consumption in the East and West 
Champaran Districts 
Years Availability in Consumption in 
OOP kilograms Kg./hec. 
1990-91 6,399 8.29 
2000-2001 9,725 12.50 
Source : (i) Directorate of Ecoomics and Statistics, New Delhi, 
(ii) District Statistical Office Bettiah and Motihari 
Table 5.11 indicates that the consumption of pesticides increased 
in the region since 1990-91. The application of pesticides was 6,399 
thousand kilograms in 1990-91 and its increased to 9,725 thousand 
kilograms in 2000-2001. The actual quantity of pesticides applied in 
1990-91 was 8.29 kilograms per hectare but it rose up to 12.50 kilograms 
per hectare in 2000-2001. 
Table 5.12 shows the blockwise levels of consumption of 
pesticides in East and West Champaran districts in the year 1990-91. The 
Table 5.12 
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Blockwise Consumption of Pesticides in the East and West 
Champaran Districts (1990-91) 
S.No. Name of the blocks 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21 . 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31 . 
32. 
:>:>. 
34. 
35. 
36. 
Sidhaw 
Ramnagar 
Gaunaha 
Mainatanr 
Narkatiaganj 
Laurij'a 
Bagalia 
Nautan 
Madhubani 
Bairia 
Takrahan 
Jogapatti 
Chanpatia 
Sikta 
Majhaulia 
Bettiah 
Raxaul 
Adapur 
Ramgarhwa 
Sugauli 
Madhuban 
Narkatia 
Mehsi 
Gorasahan 
Dhaka 
Chiraia 
Motihari 
Turkaulia 
Harsidhi 
Paharpur 
Patahi 
Kesaria 
Kalyanpiir 
Piprakotlii 
Gobindganj 
Pakri Daval 
Total Pesticides 
Consumption in 
000 Kilograms 
237 
285 
248 
267 
• 278 
214 
213 
122 
133 
146 
121 
152 
220 
190 
195 
284 
217 
130 
163 
• 130 
155 
145 
89 
136 
217 
133 
227 
171 
201 • • 
114 
158 
141 
155 
129 
121 
119 
Pesticides 
Consumption 
in Kg/ha 
8.25 
10.23 
9.12 
9.89 
11.21 
8.81 
9.20 
5.41 
6.21 
6.56 
5.23 
6.89 
9.62 
8.11 
7.87 
12.86 
10.23 
6.21 
7.93 
6.22 
5.43 
6.86 
4.26 
6.51 
9.89 
6.26 
11.61 
8.23 
9.16 
5.40 
7.44 
6.76 
7.20 
6.10 
5.93 
6.24 
Total 6,399 8.29 
Source : District Statistical Office. Bettiah and Motihari 
144 
EAST AKD WEST CHAMPARAK DISTRICTS 
PESTICIDE CONSUMPTION 
(1990 - 91) 
INDEX VALUE 
AhoTC 8.77 HIGH 1 
MEDnm'i 1 
LOW 
6.74 to 8.77 
Bel(ni' 6.74 
ksis 
Fig. 5.11 
145 
high application of pesticides ranging between 8 to 12 kilograms per 
hectares is recorded in twelve block namely, Ramnagar, Gaunaha, 
Narkatiaganj, Lauriya, Bagaha, Chanpatia, Bettiah, Raxaul, Dhaka, 
Motihari and Harsidhi. The highest consumption of pesticide is recorded 
in Bettiah block with 12 kilograms per hectare. 
Medium consumption of pesticides are recorded in Sidhaw, 
Jogapatti, Sikta, Majhaulia, Ramgarhwa, Narkatia, Turkaulia, Patahi, 
Kesaria and Kalyanpur blocks where the consumption ranges between 6 
and 8 kilograms per hectare. 
Low consumption of pesticides is found in Nautan, Madhubani, 
Bairia, Takrahan, Adapur, Sugaulij Madhuban, Mehsi, Gorasahan, Chiraia, 
Paharpur, Pipra, Gobindganj, and Pakri Dayal. The consumption of 
pesticides ranging between 5 to 6 kilograms per hectare. It is shown in 
Fig. 5.11. 
Table 5.13 shows that the consumption of pesticides in East and 
West Champaran districts in 2000-2001. The performance of consumption 
of pesticides is slightly better in 2000-2001 in comparison to that of 1990-
91. The consumption of pesticides is high in twelve blocks namely Sidhaw, 
Ramnagar, Narkatiaganj, Lauriya, Jogapatti, Bettiah, Bairia, Nautan, 
Dhaka, Motihari, Turkaulia and Areraj. These blocks have recorded the 
consumption of pesticides ranging between 13 to 16 kilograms per hectare. 
It may be seen from Fig. 5.12 that there are twenty four blocks 
of medium consumption of pesticides. The northern and western part of 
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Table 5.13 
Blockwise Consumption of Pesticides in the East and West 
Champaran Districts (2000-01) 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20, 
21. 
22. 
23. 
24, 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35, 
36. 
37. 
38. 
39. 
40. 
41. 
42, 
43. 
44. 
45. 
Name of the blocks 
Sidhaw 
Ramnagar 
Gaunaha 
Mainatanr 
Narkatiaganj 
Lauriya 
Bagaha 
Piprasi 
Madhubani 
Bhitaha 
Takrahan 
Jogapatti 
Chanpatia 
Sikta 
Majhaulia 
Bcltiah 
Bairia 
Nautan 
Ra.xaul 
Adapur 
Raingarhwa 
Sugauli 
Banjaria 
Narkatia 
Bankatwa 
Gorasahan 
Dhaka 
Chiraia 
Motihari 
Turkaulia 
Harsidhi 
Paharpur 
Arcraj 
Sangrampur 
Kesaria 
Kalynapur 
Kolwa 
Pipra Kothi 
Chakia 
Pakri Dayal 
Patahi 
Phenhara 
Madhuban 
Tetaria 
Mehsi 
Total 
Total pesticides 
consumption in 
000 Kilogram 
418 
397 
313 
302 
375 
398 
242 
192 
198 
242 
276 
. 292 
293 
205 
273 
281 
300 
298 
195 
168 
171 
168 
127 
162 
163 
187 
186 
202 
174 
, 146 
192 
199 
186 
155 
173 
183 
164 
170 
165 
123 
121 
154 
122 
109. 
135 
9,725 
Pesticides 
consumption 
in Kg/ha 
15.25 
15.13 
12.92 
12.85 
15.64 
16.65 
11.01 
8.03 
10.12 
11.71 
12.55 
13.75 
13.38 
10.38 
12.41 
16.34 
14.02 
13.75 
13.00 
12.38 
12.85 
11.79 
12.13 
09.08 
12.51 
11.93 
13.78 
13.29 
14.14 
13.54 
13.72 
13.38 
13.76 
11.82 
12.40 
12.88 
12.41 
12.77 
12.46 
9.46 
9.34 
13.03 
9.46 
9.41 
11.35 
12.50 
Source : District Statistical Office. Bettiah and Motihari. 
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West Champaran district and central and south-eastern part of East 
Champaran district lying in this category where the consumption of 
pesticide ranges between 10 to 13 kilograms per hectare. 
The remaining nine blocks lying in the low consumption of 
pesticides. Nine blocks of low consumption of pesticides are Bagaha, 
Piprasi, Sikta, Narkatia, Pakri Dayal, Patahi, Madhuban, Tetaria and Mehsi 
where the rate of consumption varies from 8 to 10 kilograms per hectare. 
IRRIGATION 
Irrigation in East and West Champaran districts is provided 
through two different sources; firstly it is practiced by tapping subsoil 
water through wells, tube-wells and pumps and secondly, by Channelizing 
surface water from rivers, tanks, wells and other sources. The main 
sources of irrigation in the region are canals, tube-wells and others like 
wells and tanks. The progressive increase of the net area irrigated by 
different sources in the East and West Champaran district is given in Table 
5.14. The figures in Table refer to three points of time i.e., 1980-81, 1990-
91 and 2000-2001. It may be seen from the Table that total irrigated area 
of East and West Champaran districts was irrigated by canals, tube-wells 
and other sources in 2000-2001. Tube-well alone irrigate 55.91 per cent of 
the total irrigated area whereas canal irrigation stand at second position 
with 37.63 per cent of the total irrigated area in 2000-2001. 
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Table 5.14 
Net Area Irrigated by Different Sources and their Percentage to the 
Total in the East and West Champaran Districts 
1980-81 1990-91 2000-2001 
Sources Net irrigated Percentage Net irrigated Percentage Net irrigated Percentage 
area in of net area in of net area in of net 
000, hec. irrigated 000, hec. irrigated 000, hec. irrigated 
area area area 
Canal 140 
Tube-well 61 
(For irrigation) 
Other sources 13 
Total 214 
65.42 
28.50 
6.07 
100.0 
125 
79 
42 
246 
50.81 
32.11 
17.07 
100.0 
105 
156 
18 
279 
37.63 
55.91 
6.45 
100.0 
Source : (i) Official records of Directorate of Statistics and Evaluation, 
Bihar, Patna 
(ii) District Statistical Office Bettiah and Motihari 
There has been an appreciable increase in tube-well irrigated area 
during the three points of time. It may be seen from Table 5.14 that 32 
thousand hectares of irrigated area was added between 1980-81 and 
1990-91 and 33 thousand hectares from 1990-91 to 2000-2001. It is also 
noticeable that there was a significant increasein net irrigated area of 65 
thousand hectares between 1980-81 to 2000-2001. There has been a 
gradual decline in irrigation from canals while irrigation from other 
sources has remained constant during 1980-81 to 2000-2001. 
Table 5.15 shows the blockwise irrigated area under the three 
major sources i.e., proportion of area irrigated by canals, tube-wells and 
other sources. The table also shows intensity of irrigation with respect to 
the net irrigated area in each of the thrity six blocks of East and West 
Champaran districts for the year 1990-91. The overall intensity of 
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Table 5.15 
Blockwise Distribution of Irrigated Area by Various Sources in the 
East and West Champaran Districts (1990-91) 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
U. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
Name of the blocks 
Sidhaw 
Ramnagar 
Gaunaha 
Mainatanr 
Narkatiaganj 
Lauriya 
Bagaha 
Nautan 
Madhubani 
Bairia 
Takrahan 
Jogapatti 
Chanpatia 
Sikla 
Majhaulia 
Bettiah 
Ra.xaul 
Adapur 
Ramgarhwa 
Sugauli 
Madhuban 
Narkatia 
Mehsi 
Gorasahan 
Dhaka 
Cliiraia 
Motihari 
Turkaulia 
Harsidlii 
Paharpur 
Pa I a hi 
Kesaria 
Kalyanpur 
Piprakothi 
Gobindganj 
Pakri Dayal 
Total 
Percentage 
of net 
irrigated 
area tft 
the total 
cropped 
area 
45.85 
44.02 
41.30 
40.89 
39.41 
35.46 
36.54 
35.72 
44.16 
42.70 
38.85 
37.75, 
37.09 
40.13 
35.34 
39.50 
41.05 
40.13 
42.34 
41.16 
39.22 
37.91 
40.34 
42.34 
45.82 
42.37 
41.54 
41.87 
44.66 
42.18 
42.75 
40.19 
41.00 
37.33 
41.89 
41.64 
40.62 
Percentage 
of canal 
irrigation 
to the net 
irrigated 
area 
61.13 
60.71 
62.87 
59.32 
58.04 
57.63 
59.43 
60.54 
63.13 
62.67 
59.24 
59.01 
59.32 
63.21 
61.14 
57.16 
29.74 
28.62 
29.94 
29.52 
28.13 
27.74 
29.19 
30.16 
32.52 
28.86 
27.64 
27.84 
29.56 
28.13 
28.44 
26.58 
27.74 
25.18 
27.97 
26.87 
50.81 
Percentage 
of tubewell 
irrigation 
to the net 
irrigated 
area 
27.67 
26.23 
26.89 
25.54 
25.08 
24.76 
25.61 
26.32 
28.14 
26.04 
25.19 
25.03 
25.27 
27.13 
26.84 
29.22 
63.30 
62.72 
62.91 
62.20 
61.91 
59.22 
60.36 
60.74 
60.93 
62.27 
61.83 
61.71 
62.08 
61.92 
62.20 
59.14 
60.02 
57.59 
59.21 
59.0 
32.11 
Percentage 
of other 
sources 
irrigation to 
the net 
irrigated 
area 
11.20 
13.06 
10.24 
15.14 
16.88 
17.61 
14.96 
13.14 
8.73 
11.29 
15.57 
15.96 
15.41 
9.66 
12.02 
13.62 
6.96 
8.66 
7.15 
8.28 
9.96 
13.04 
10.45 
9.10 
6.55 
8.87 
10.53 
10.33 
8.36 
9.95 
9.36 
14.28 
12.24 
17.23 
12.82 
14.13 
17.07 
Source : District Statistical Office, Bettiah and Motihari 
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irrigation on the basis of percentage share of the net irrigated area to 
blockwise total cropped area can be judged from Fig. 5.13. The blocks 
having more than 42 per cent of the total cropped area under irrigation fall 
under high grade of irrigation intensity. The blocks having an irrigated 
area between 39.25 and 41.99 per cent of the total cropped area are 
considered as of medium grade while the areas with less than 39 per cent 
of the total cropped area under irrigation are placed under low grade in 
terms of irrigation. 
There are ten blocks, namely Sidhaw, Ramnagar, Madhubani, 
Bairia, Ramgarhwa, Gorasahan, Dhaka, Chiraia, Paharpur and Patahi 
which have high extent of irrigated area. The irrigatred area in these 
blocks varies from 42 to 45 per cent of the total cropped area. The area 
with medium extent of irrigation is a large one in north and south eastern 
part of the region. The irrigated area in these blocks varies from 39 to 41 
per cent of the total cropped area. Low irrigation spread is found in 
Lauriya, Bagaha, Nautan, Takrahan, Chanpatia, Jogapatti Majhaulia, 
Madhuban, Narkatia and Piprakothi have less than 39 per cent of their 
cropped area under irrigation. 
Canals 
There are many canals in the East and West Champaran districts 
but the important once are Tribeni canal, Tiur canal and Dhaka canal 
Tribeni canal obtains its water supply from river Gandak at Bhaisalotan 
near the village of Tribeni. It irrigates nearly about 2.02 lakh hectares of 
land in the region. The Tiur canal takes off from the Tiur river and runs 
153 
south from Chauradano to Lakhaura. It irrigates nearly two thousand 
hectares. The Dhaka canal mns south and west from the vicinity of 
Bairaginia. It takes its water of the Lai Bakya river to the south of Dhaka. 
The area irrigated by Dhaka canal is 6 thousand hectares. 
It is evident from Table 5.14 that the area irrigated by canal in 
1990-91 was 125 thousand hectares or 50.81 per cent of the total irrigated 
area in the region. Canal irrigation is extensive in the blocks of West 
Champaran district where more than 60 per cent of the cultivated area 
receives water through this source. The canal irrigated area ranges from 
57 to 63 per cent of the agricultural land in sixteen blocks of West 
Champaran district while the twenty blocks of East Champaran have lower 
share with less than 30 per cent of their cultivated area under canal 
irrigation. 
Tube-Wells 
Tube-well irrigation is of recent origin in India and the rate of its 
diffusion to every corner of the countiy has been very fast. It has changed 
the cropping pattern of many parts of the country which were earlier 
beyond the search of iiTigation water. 
The net area irrigated by tube-wells in East and West Champaran 
districts was 79 thousand hectares or 32.11 per cent of the total irrigated 
area in 1990-91. The blockwise variation of tube-well irrigation however 
is very large as seen from table 5.15. The blocks of East Champaran 
district receive more than 50 per cent of their irrigation water from tube-
wells. Irrigation from tube-wells is not extensive in the blocks of West 
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Champaran district where they provide irrigation to less than 29 per cent 
of the net irrigated area. 
Other Sources 
Wherever irrigation from canal and tube-wells is inadequate, 
irrigation from other sources acts as a good supplement. The other sources 
including tanks, wells and ponds irrigated 42 thousand hectares or 17.07 
per cent of the total irrigated area in 1990-91 in the region. The blocks of 
Narkatiaganj, Mainatanr, Takrahan, Jogapatti, Chanpatia, Bettiah, Kesaria, 
Narkatia, Majhaulia, Bairia, Nautan, Lauriya and Ramnagar where 
inigation from other sources ranges from 10 to 16 per cent of the net 
irrigated area. In the remaining blocks less than 10 per cent of the total 
cultivatred area is irrigated by other sources. 
Table 5.16 shows the intensity of irrigation with respect to the 
net irrigated area in each of forty five blocks of East and West Champaran 
district for the year 2000-2001. The Table also shows the blockwise 
irrigated area under three major sources. The overall intensity of irrigation 
on the basis of percentage share of the net irrigated area to the blockwise 
total cropped area can be assess from Fig. 5.14. 
There has been an appreciable increase in the net irrigated area 
during the 1990-91 to 2000-2001. The blocks having more than 58 percent 
of the total cropped area under irrigated fall under high grade of irrigation 
availability. The blocks having 51.34 to 57.70 per cent of the total cropped 
area are considered as medium grade while the areas with less than 51 per 
cent of the total cropped area under irrigation are placed under low grade 
in terms of irrigation. 
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There are fourteen blocks namely, Sidhaw, Ramnagar, 
Madhubani, Bhitaha, Takrahan, Jogapatti, Chanpatia, Sikta, Majhalia, 
Bettiah, Nautan, Banjaria, Dhaka and Harsidhi which have high extent of 
irrigated area. The irrigated area in these blocks varies from 57 to 65 per 
cent of the total cropped area. The blocks with medium extent of 
irrigation is a large one in the north-eastern part and south-western part of 
the region. The irrigated area in these blocks varies from 49 to 57 per cent 
of the total cropped area. The remaining twelve blocks namely, Bagaha, 
Narkatia, Bankatwa Motihari, Kotwa, Piprakothi, Chakia, Pakri Dayal, 
Patahi, Phenhara, Madhuban and Tetaria having low irrigated area. These 
blocks have less than 49 per cent of their cropped area under irrigation. 
Canals 
It is evident from Table 5.14 that the area irrigated by canal in 
2000-2001 was 105 thousand hectares or 37.63 per cent of the total 
irrigated area in the region. It has decreased from 125 thousand hectares to 
105 thousand hectares during 1990-91 to 2000-2001. Canal irrigation is 
extensive in the blocks of West Champaran district where canal irrigated 
area ranges from 55 to 65 per cent of the cropped area while the blocks of 
East Champaran district have lower share with less than 24 per cent of 
their cultivated area under canal irrigation. 
Tube-Wells 
The net area irrigated by tube-wells in the region has increased 
from 79 thousand hectares in 1990-91 to 156 thousand hectares in 
2000-2001 of the total irrigated area. The blockwise variation of tube-well 
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Table 5.16 
Blockwrse Distribution of Irrigated Area by Various Sources in the 
East and West Champaran Districts (2000-01) 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41, 
42. 
43. 
44. 
45. 
Name of the blocks 
Sidhaw 
Ramnagar 
Gaunaha 
Mainatanr 
Narkatiaganj 
Lauriya 
Bagaha 
Piprasi 
Madhubani 
Bhitaha 
Takrahan 
Jogapatli 
Chanpatia 
Sikta 
Majhaulia 
Beltiah 
Bairia 
Nautan 
Raxaul 
Ada pur 
Ramgarhwa 
Sugauli 
Banjaria 
Narkalia 
Bankalwa 
Gorasahan 
Dhaka 
Chiraia 
Motihari 
Turkaulia 
Harsidhi 
Paharpur 
Areraj 
Sangrampur 
Kesaria 
Kalynapur 
Kolwa 
Pipra Kothi 
Chakia 
Pakri Dayal 
Patahi 
Phenhara 
Madhuban 
Tetaria 
Mehsi 
Total 
Percentage 
of net 
irrigated 
area to 
the total 
cropped 
area 
61.30 
59.82^ 
57.34 
57.38 
56.54 
53.70 
36.57 
54.15 
64.35 
65.06 
62.75 
61.83 
61.49 
65.18 
59.30 
61.60 
56.65 
60.98 
53.62 
53.22 
54.32^ 
49.83 
58.09 
48.15 
48.42 
51.44 
58.23 
54.20 
50.96 
52.65 
58.15 
54.92 
54.80 
57.69 
54.15 
54.78 
49.93 
50.96 
49.15 
46.22^ 
42.16 
45.16 
41.92 
48.35 
56.12 
54.52 
Percentage 
of canal 
irrigation 
to the net 
irrigated 
area 
64.20 
61.95 
65.43 
59.52 
61.23 
58.10 
58.59 
60.01 
69.56 
61.62 
60.86 
62.58 
62.43 
60.36 
59.83 
55.33 
61.56 
58.63 
22.33 
24.52 
20.16 
18.45 
21.23 
19.11 
18.27 
19.35 
22.76 
20.18 
21.66 
19.21 
18.00 
19.22 
21.09 
18.33 
20.10 
19.62 
21.26 
20.17 
22.62 
19.21 
19.75 
20.08 
19,51 
19.27 
20.36 
37.63 
Percentage 
of tubewell 
irrigation 
to the net 
irrigated 
area 
33.30 
31.23 
32.30 
34.92 
33.21 
36.34 
37.11 
38.22 
26.89 
34,51 
35.74 
35.11 
34.95 
37.02 
37.56 
40.13 
37.58 
67.14 
65.22 
68.34 
70.86 
67.25 
71.24 
69.85 
69.62 
67.41 
68.09 
68.13 
68.13 
69.86 
69.61 
69.27 
68.71 
69.88 
69.07 
68.93 
69.02 
68.50 
66.73 
70.02 
69,61 
68.22 
69.06 
68.50 
69.72 
55.91 
Percentage 
of other 
sources 
irrigation to 
the net 
irrigated 
area 
2.50 
6.82 
2.27 
5.56 
5.60 
5.58 
4.30 
1.77 
3.55 
3.87 
3.40 
1.31 
2.35 
2,62 
2,61 
4,54 
0,43 
3,79 
10,53 
10,26 
11.50 
10.69 
11.52 
9.65 
11.88 
11.03 
9.83 
11.73 
10.21 
10.93 
12.39 
11.51 
10.20 
11.79 
10.83 
11.45 
9.72 
11.33 
10.65 
10.77 
10.64 
11.70 
11.43 
12.23 
9.92 
6.45 
Source : District Statistical Office, Bettiah and Motihari. 
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irrigation however is very large as seen from Table 5.16. Twenty seven 
blocks of the East Champaran district receive more than 65 per cent of 
their irrigation water from tube-wells. 
The eighteen block of West Champaran district receive less than 
40 percent of their irrigation water from tube-wells. 
Other Sources 
The other sources including tank, wells and ponds irrigated 18 
thousand hectares or 6.45 per cent of the total irrigated area in 2000-2001 
in the region. All the blocks having less than 13 per cent of the net 
irrigated area by other sources. 
LITERACY 
Literacy has been selected as one of the indicator to measure 
agricultural development because new ideas and techniques are adopted 
by educated farmers, which lead towards the progress of agriculture. The 
rate of adoption of new ideas and practices is higher among the literate 
farmers than their illiterate counterparts. 
Table 5.17 
Number of literate persons in the East and West Champaran Districts 
Census Years 
1981 
1991 
2001 
Total number 
of literates 
8,39,134 
9,74,262 
11,49,143 
Percentage of literate 
persons to the total 
population 
19.00 
29.80 
38.88 
Source : Census of India 1981, 1991 and 2001, New Delhi. 
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In view of its importance therefore the writer has tried to assess 
the extent of literacy in East and West Champaran districts with the help 
of the number of literate persons present in different blocks. Table 5.17 
shows that there were 8,39,134 literate persons in the region accounting 
for 19 per cent of the total population in 1981. The total number of literate 
persons, increased to 9,74,262 or 29.80 per cent of the total population in 
1991. Efforts of the government for expansion of educational facilities in 
general and adoption of adult education programme in particular further 
increased the number of educated persons 11,49,143 in 2001 which was 
38.88 per cent of the total population of the region. 
The blockwise distribution of literate persons in 1991 in the 
study area is given in Table 5.18 and their high, medium and low 
concentration is shown in Fig.5.15. It is clear from the figure that the high 
concentration with literacy of 27 to 47 per cent is seen in the eight blocks, 
namely Narkatiaganj, Lauriya, Bettiah, Raxaul, Mehsi, Motihari, Patahi 
and Gobindganj. Most of the academic institutions of the region are 
located here and have been responsible for giving a high literacy rate to 
the area. 
Medium concentration of literate persons is found in twenty 
blocks namely Sidhaw, Ramnagar, Gaunaha, Mainatanr, Bagaha, 
Chanpatia, Sikta, Majhaulia, Ramgarhwa, Sugauli, Madhuban, Narkatia, 
Gorasahan Dhaka, Turkaulia, Pakri Dayal, Harsidhi, Kesaria, Kalyanpur 
and Piprakothi. The percentage of literate persons to the total population 
here ranges from 20 to 26 per cent. 
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Table 5.18 
Blockwise Distribution of Literate Persons in the East and West 
Champaran Districts (1991) 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
Name of the blocks 
Sidhaw 
Ramnagar 
Gaunaha 
Mainatanr 
Narkatiaganj 
Lauriya 
Bagaha 
Nautan 
Madhubani 
Bairia 
Takrahan 
Jogapatti 
Chanpatia 
Sikta 
Majhaulia 
Bettiah 
Raxaul 
Adapur 
Ramgarhwa 
Sugauli 
Madhuban 
Narkatia 
Mehsi 
Gorasahan 
Dhaka 
Cliiraia 
Motihari 
Turkaulia 
Harsidhi 
Paharpur 
Patahi 
Kesaria 
Kalyanpur 
Piprakothi 
Gobindganj 
Pakri Dayal 
Total 
Source : Census of India. 1991. 
Total No. of 
educated persons 
35,011 
36,022 
26,778 
25,364 
58,006 
34,271 
53,014 
•3,199 
7,587 
6,159 
4,823 
23,313 
40,745 
22,494 
38,902 
62,405 
34,960 
21,349 
27,926 
29,105 
18,065 
19,392 
3'6,472 
20,743 
45,402 
28,631 
70,693 
23,298 
29,077 
17,290 
27,510 
25,989 
39,116 
20,242 • 
49,914 
29,083 
9,74,262 
New Delhi. 
Percentage of educated 
persons to the total 
population 
21.23 
26.82 
24.41 
25.24 
28.56 
27.45 
24.07 
14.61 
16.63 
16.97 
15.84 
18.09 
25.98 
22.22 
22.00 
47.23 
28.59 
19.32 
25.14 
23.36 
20.94 
21.05 
31.23 
21.70 
26.20 
19.14 
44.34 
23.64 
24.21 
17.40 
29.23 
24.89 
25.56 
22.36 
29.36 
26.28 
29.80 
11'61 
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The remaining eight blocks fall under low concentration of 
literate persons where the number of literate persons ranges from 14 to 19 
per cent of the total population. Low concentration blocks are Nautan, 
Madhubani, Bairia, Takrahan, Jogapatti, Adapur, Chiraia and Paharpur. 
Table 5.19 shows the blockwise distribution of literate persons in 
2001. The high, medium and low concentration is shown in Fig. 5.16. The 
high concentration of literate persons is found in the nine blocks namely 
Ramnagar, Narkatiaganj, Lauriya, Chanpatia, Bettiah, Raxaul, Areraj, 
Dhaka and Motihari. The percentage of literate persons to the total 
population ranges from 33 to 55 per cent. 
Medium concentration with literacy of 27 to 32 per cent is seen 
in the twenty three blocks in two separate places one in the north-east and 
other in the south-west part of the region. 
The remaining thirteen blocks fall under low concentration of 
literate persons where the number of literate persons ranges from 20 to 26 
per cent of the total population is seen in the blocks namely Sidhaw, 
Piprasi, Madhubani, Bhitaha, Takrahan, Jogapatti, Bairia, Adapur, 
Bankatwa, Chiraia, Pakri Dayal, Madhuban and Tetaria. 
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Table 5.19 
Blockwise Distribution of Literate Persons in the East and West 
Champaran Districts (2001) 
S.No. Name of the blocks Total No. of 
educated persons 
62,506 
65,588 
49,820 
46.482 
1,02,340 
63,470 
98,852 
6,206 
13,480 
11,193 
8,751 
46,225 
74.779 
42.496 
72,928 
1,01,921 
40,342 
48,449 
59,859 
39,283 
49,236 
52,739 
33,569 
36,350 
20,978 
37,448 
80,175 
54,955 
1,21,222 
42,371 
52,651 
41,112 
48,180 
36,472 
45,497 
69,148 
37,388 
16.843 
49.914 
29,083 
35,152 
18,504 
29,630 
15,674 
39,882 
Percentage of educated 
persons to the total 
population 
26.38 
33.98 
31.60 
32.19 
35.07 
35.38 
31.23 
19.72 
20.56 
21.46 
20.00 
24.96 
33.18 
29.21 
28.70 
55.11 
25.26 
27.54 
34.62 
25.14 
31.34 
29.52 
27.90 
27.90 
23.20 
27.70 
32.70 
25.98 
41.64 
30.40 
31.00 
29.26 
36.20 
31.23 
30.81 
31.95 
29.21 
28.79 
29.36 
26.28 
28.17 
32.05 
24,13 
20.09 
30.18 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
Sidhaw 
Ramnagar 
Gaunaha 
Mainatanr 
Narkatiaganj 
Lauriva 
Bagaha 
Piprasi 
Madliubani 
Bhitaha 
Takrahan 
Jogapatti 
Chanpatia 
Sikta 
Majhaulia 
Bettiah 
Bairia 
Nautan 
Ra.xaul 
Adapur 
Ramgarhwa 
Sugauii 
Banjaria 
Narkatia 
Bankatwa 
Gorasahan 
Dhaka 
Chiraia 
Motihari 
Turkaulia 
Harsidhi 
Paharpur 
Areraj 
Sangrampur 
Kesaria 
Kalynapur 
Kotwa 
Pipra Kolhi 
Chakia 
Pakri Daval 
Patahi 
Phenhara 
Madhuban 
Telaria 
Mehsi 
Total 11,49,143 38.88 
Source : Census of India, 2001. New Delhi. 
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IMPACT OF TECHNOLOGY A N D LEVELS 
OF AGRICULTURAL DEVELOPMENT 
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The existing position of agricultural development in East and 
West Champaran districts have been assessed in three ways. Firstly taking 
correlation coefficients matrix, measuring the relationship between a set 
of individual indicators. Secondly an attempt is made to determine the 
precise impact of various indicators of agriculturtal development through 
factor analysis and thereby indicating the actual development of 
agriculture during the period from 1990-91 to 2000-2001. Thirdly the 
actual levels of agricultural development is highlighted as obtained 
through the application of a composite index of agricultural development. 
For this purpose the researcher have selected twelve indicators as given in 
Table 6.1. 
CORRELATION MATRIX 
The inter-relation between eleven important variables analysed 
are brought out by the correlation matrix. The correlations are based on 
the blocks wise data for the years 1990-91 and 2000-2001. The correlation 
matrix help to interpret the relationship between independent variables. 
Inter-Relationship among Independent Variables (1990-91) 
Thirty six blocks of East and West Champaran districts have been 
worked out for the year 1990-91, an attempt has been made to study the 
co-efficient of correlation. Table 6.2 depicts all the inter-correlation 
between variables. The correlation of literacy rate is highly positive with 
consumption of pesticides (0.81), consumption of fertilizers (0.62), area 
under high yielding varieties of seeds (0.66) and threshers (0.58). It is 
moderately correlated with tractors (0.27). The negative correlation is 
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Table - 6.1 
Variables of Agricultural Development 
Variable Definition 
Xj Percentage of literate persons to the total population 
X2 Percentage of net irrigated area to the total cropped area. 
X3 Percentage of canal irrigation to the net irrigated area 
X^ Percentage of tube-wells irrigation to the net irrigated area 
X5 Percentage of irrigatred area by other sources to the net 
irrigated area 
Xg Consumption of fertilizers in Kilogram per hectare 
X^ Consumption of pesticides in Kilogram per hectare 
Xg Percentage of area under high yielding varieties of seeds 
to the total cropped area 
Xg Numbers of tractors per 10,000 hectares of cropped land. 
X[(^  Numbers of pumpsets for irrigation per 10,000 hectares of 
cropped land. 
X]j Numbers of threshers per 10,000 hectares of cropped land. 
X,2 Productivity based on Yang's yield Index. 
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dipicted with canal irrigation (-0.06). The correlation between percentage 
of net irrigated area and tractor (0.44), pumpsets (0.32), and tube-well 
irrigation (0.34) is moderately positive. The canal irrigation is highly 
positively correlated with tractors (0.89). Percentage of other sources of 
irrigation (0.40), Consumption of fertilizer (0.27) and use of pesticides 
(0.27) are moderately correlated with percentage of canal irrigation. The 
remaining variables are negatively correlated with percentage of canal 
irrigation. Considering percentage of tube-wells irrigation as a independent 
variable then its correlation with other independent variables are strong 
with pumpsets (0.98) and area under HYV Seeds (0.51). The correlation 
of consumption of fertilizer with independent variables is significant with 
rate of literacy (0.62), consumption of pesticides (0.68), percentage area 
under high yielding varieties of seeds (0.51) threshers (0.62), and showing 
the percentage of canal irrigation and tractors have positive correlation but 
not significant. The conelation of consumption of pesticides with 
consumption of fertilizers (0.68), percentage area under high yielding 
varieties of seeds (0.50), tractors (0.57), literacy rate (0.81) and thresher 
(0.6) is highly positive and significant. The consumption of pesticides is 
poorly correlated with percentage of net irrigated(0.08), percentage of 
canal irrigation (0.30) and percentage of other sources irrigation (0.09). 
Correlation between percentage area under high yielding varieties of seeds 
and literacy rate (0.66), percentage of tube-wells irrigation (0.51), 
consumption of fertilizers (0.66), consumption of pesticides (0.50), use of 
pumpsets (0.57) and use of threshers (0.57) is observed to be highly 
positive. Rest of the variables have nonsignificant correlation with area 
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under high yielding varieties of seeds. The correlation of use of tractors is 
strongly positive with percentage area of canal irrigation (0.91) and 
consumption of pesticide (0.57). Tractor is moderately correlated with use 
of fertilizers (0.48), percentage of other sources of irrigation (0.40) and 
literacy rate (0.23). The inter-relationship of tractors with remaining 
variables is negative. The correlation of pumpsets with net irrigated area 
(0.32), literacy rate (O.IO) and thresher (0.08) is nonsignificant. Pumpset 
is significantly correlated with percentage of tubewells irrigation (0.98) 
and percentage area under high yielding varieties of seeds (0.57). 
Correlation between thresher and consumption of fertilizers (0.62), 
consumption of pesticides (0.68), percentage area under high yielding 
varieties of seeds (0.57) is observed to be highly positive. Remaining 
variables are nonsignificantly coiTelated with threshers. 
Inter-Relationship Among Independent Variables (2000-2001) 
Forty five blocks of East and West Champaran districts have 
been examined for the year 2000-2001, to study the co-efficient of 
correlation between the variables which is shown in Table 6.3. The 
correlation of literacy rate with percentage area under high yielding 
varieties of seeds (0.81) and use of pesticides is highly positive. Literacy 
rate is moderately correlated with tractors (0.24), thresher (0.41), 
pumpsets (0.19) and consumption of fertilizer (0.19), Canal irrigation is 
negatively correlated with literacy rate. 
Correlation between percentage of net irrigated area and 
percentage of canal irrigation (0.55) and tractor (0.55) is significant. The 
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correlation of net irrigated area and consumption of pesticides (0.38) is 
moderate. The percentage of canal irrigation is significantly correlated 
with tractor (0.89) and percentage of net irrigated area. The remaining 
variables are negatively correlated with percentage of canal irrigation. The 
correlation of percentage of tube-wells irrigation with consumption of 
fertilizer (0.84) and pumpsets(0.96) is highly positive. The percentage of 
tube-wells irrigation is moderately correlated with percentage area under 
high yielding varieties of seeds (0.19) and thresher (0.37). 
The correlation of consumption of fertilizers with percentage of 
tube-well irrigation (0.84) and pumpsets (0.83) is highly significant. 
Correlation of consumption of fertilizer with percentage area under high 
yielding varieties of seeds (0.19) and threshers (0.36) is moderate. The 
consumption of pesticides is significantly correlated with literacy rate 
(0.60) and percentage area under high yielding varieties of seeds (0.60). 
The percentage area under high yielding varieties of seeds is strongly 
correlated with literacy rate (0.81) and consumption of pesticides (0.60). 
The medium correlation is found with pumpsets (0.34) and threshers 
(0.35). The correlation of tractors is significant with percentage of net 
irrigated area (0.55) and percentage of tube-wells irrigation (0.89). It has 
moderate positive correlation with consumption of pesticides (0.37). 
Remaining variables are negatively correlated with tractors. The 
correlation between pumpsets and percentage of tube-wells inigation 
(0.96) and consumption of fertilizer (0.83) is highly significant. Area 
under high yielding varieties of seeds (0.34) and thresher (0.44) have 
moderate correlation with pumpsets. 
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FACTOR STRUCTURE 
Factor analysis is considered to be a suitable technique to assess 
the impact of various indicators in agricultural development of a region 
because it helps to reduce independent variables set down to a smaller 
number of factors. The relationship between each variable with the factor 
is calculated by dividing each variable's total correlation by the square 
root of the total sum of the correlation. These values are known as factor 
loadings and they represents the correlations between original variables 
and new factor. Further factors are rotated to provide a better description 
of variables. Rotating factor matrix simplify the factors by separating out 
significant clusters of variables, without changing their relative position. 
In the present analysis the eleven variables, as given in Table 
6.1, are considered to be suitable indices of agricultural development and 
collapsed into each other and are rotated further to form new variables for 
agricultural development of the three major agirucltural productivity 
regions of study area. There calculations have been done through SPSS 
package programme on computer ALPHA system. These analysis are 
carried out in two points of time i.e., 1990-91 and 2000-2001. It may be 
pointed out that there is an increase in the number of blocks from initial 
year to final year. Therefore, the researcher have taken similar variables 
for both years. In 1990-91 collapsed into 11x36 data matrix and 11x45 
data matrix in 2000-2001. 
The analysis of the variables for the year 1990-91 indicates that 
87.40 per cent of the total variance is explained by three factors (Table-
l 7 3 
6.4). Factor I(Fj) explains 43.08 per cent of the total variance is strongly 
loaded on X^ X^, Xg and XJQ. X^ and XJQ records negative laodings. 
The standard factor scores have been divided into three grades of 
high, medium and low for spatial distribution of factor I. The blocks of 
high factor scores are concentrated in the north-western part of the study 
region. They constitute a compact region extending over the blocks 
Narkatiaganj, Lauriya, Bagaha, Bettiah, Chanpatia, Sikta, Ramnagar, 
Sidhaw, Gaunaha, Mainatanr, Nautan, Bairia, Majhaulia and Jogapatti. The 
medium grade of factor scores are concentrated in the north and southern 
part of East Champaran district. The Central part of East Champaran fall 
under low grade of factor scores. It is shown in Fig. 6.1 and Table 6.5. 
Factor F2 accounts for 32.83 per cent of the total variance and 
more strongly loaded on about fifty per cent of the variables. The variables 
which have the positive loadings of more than 0.50 are -
X, percentage of literate person(0.89) 
X^^ Consumption of fertilizers(0.82) 
Xy Consumption of pesticides (0.86) 
Xg percentage area under HYV seeds (0.76) 
X,, thresher (0.81) 
In the year 1990-91 the regions of high factor scores of literacy 
rate, consumption of fertilizers, consumption of pesticides, percentage area 
under HYV seeds and threshers are concentrated in the north-western part 
of the West Champaran district and central part of the East Champaran 
district. It is shown in Fig. 6.2. 
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Table 6.4 
Factor structure of agricultural development in the East and West 
Champaran districts through Rotated Factor Matrix, 1990-91 
Variables 
X. 
^ 2 
X3 
X4 
X5 
^ 6 
X7 
^ 8 
X, 
^10 
x„ 
Variance ex 
in per cent 
Cumulative 
explained ir 
plained 
variance 
1 per cent 
Fi 
-0.049 
-0.116 
0.988 
-0.963 
0.329 
0.249 
0.331 
-0.448 
0.916 
-0.964 
-0.052 
43.08 
43.08 
FACTORS LOADINGS 
F2 
0.895 
0.059 
-0.001 
-0.008 
0.059 
0.827 
0.864 
0.762 
0.340 
0.071 
0.817 
32.83 
75.91 
F3 
0.007 
-0.922 
0.129 
-0.263 
0.822 
0.108 
-0.089 
-0.363 
0.090 
-0.228 
0.048 
11.49 
87.40 
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Table 6.5 
Standard Factor Scores of Agricultural Development in the East and 
West Champaran Districts, 1990-91 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24, 
25. 
26. 
27. 
28. 
29. 
30, 
31. 
32. 
34. 
35. 
36. 
Name of the blocks 
Sidhaw 
Ramnagar 
Gaunaha 
Mainatanr 
Narkatiaganj 
Lauri\a 
Bagaha 
Nautan 
Madhubani 
Bairia 
Takrahan 
Jogapatti 
Chanpatia 
Sikta 
Majhaulia 
Bcttiah 
Raxaul 
Adapur 
Ramgarhwa 
Sugauli 
Madhuban 
Narkatia 
Mchsi 
Gorasahan 
Dhaka 
Chiraia 
Motihari 
Turkaulia 
Harsidhi 
Paharpur 
Patahi 
Kcsaria 
Kal}anpur 
Piprakothi 
Gobindganj 
Pakri Dayal 
Factor I 
4.3862 
4.6311 
4.4809 
5.0759 
5.6938 
5.4763 
5.5344 
4.5002 
3.8591 
4.i374 
4.8374 
4.9524 
5.1532 
4.6184 
5.0149 
5.3121 
-4.2054 
-4.0188 
-4.2339 
-4.0737 
-3.9458 
-3.4411 
-4.1678 
-4.2672 
-3.8540 
-4.1355 
-3.1599 
-3.9983 
-3.9314 
-4.4466 
-4.0972 
-3.4154 
-3.5928 
-3.1883 
-3.7341 
-3.7394 
Factor II 
2.3589 
4.0348 
2.4313 
3.8281 
2.9703 
1.7745 
0.4598 
-6.0324 
-3.9989 
-3.7972 
-6.0908 
-3.4363 
3.1183 
0.3857 
-0.2279 
8.8694 
4.7514 
-0.5208 
2.5576 
-0.1302 
-2.2202 
-0.9101 
-7.0233 
-3.6628 
1.5060 
-4.0595 
7.8200 
-0.2347 
0.3043 
-5.3996 
2.1026 
0.1596 
1.0709 
-0.8217 
-1.7077 
-0.1844 
Factor III 
-1.2572 
-0.2674 
0.2445 
1.7501 
2.6994 
4.2599 
3.3053 
3.2703 
-0.9677 
0.1134 
3.1460 
3.4514 
3.0325 
0.8104 
3.1180 
1.3906 
-2.7137 
-1.1495 
-2.8135 
-1.7896 
-0.5431 
0.5939 
-0.5593 
-2,1626 
-4.3343 
-1.8819 
-1.9198 
-1.6617 
-3.2015 
-1.4473 
-2.4809 
0.1166 
-0.8646 
1.9731 
-0.8333 
-0.4426 
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The number of blocks under medium grade of factor scores are 
eleven, namely, Bagaha, Sikta, Majhaulia, Adapur, Sugauli, Narkatia, 
Turkaulia, Harsidhi, Kesaria, Pipra Kothi and Pakri Dayal. The rest of the 
blocks are under low grade of Factor II (Fj). 
Factor F3 accounts for 11.49 per cent of the total variance and is 
more strongly loaded on a large number of variables are Xj percentage of 
net irrigated area (-0.92) and X5 percentage of other sources irrigation 
(0.82). Only one variable namely X5 has positive loading and Xj has 
negative loading. Fig. 6.3 shows the spatial differentiation of Factor (F3) 
in East and West Champaran districts for the year 1990-91. In 1990-91 the 
area of high factor scores form one small compact region in the central 
part of study region. The central part includes the blocks of Mainatanr, 
Narkatiaganj, Lauriya, Bagaha, Nautan, Thakrahan, Jogapatti, Sikta and 
Bettiah. 
The number of blocks having medium grade of factor scores are 
thirteen. They are scattered in the whole region. It includes the blocks of 
Ramnagar, Gaunaha, Madhubani, Bairia, Sikta, Narkatia, Madhuban, 
Mehsi, Gobindganj, Pakri Dayal and Kesaria. The rest of the blocks have 
low grade of factor scores of factor F3. 
The values of eleven variables during 2000-2001 have been 
computed for 45 blocks resulting in a 11x45 data matrix for the study 
region. This data matrix collapsed into each other leads to three factors of 
agricultural development. The analysis indicates that 86.57 per cent of the 
variance is explained by these three factors shown in Table 6.6. Factor F, 
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Table 6.6 
Factor Structure of Agricultural Development In the East and West 
Champaran Districts through Rotated Factor Matrix, 2000-2001 
Variables 
Xi 
^ 2 
>^ 3 
X^ 
Xs 
^ 6 
X7 
^ 8 
X, 
^10 
x„ 
Variance ex 
in per cent 
Cumulative 
explained ir 
plained 
variance 
1 per cent 
Fi 
-0.042 
0.573 
0.991 
-0.989 
-0.948 
-0.863 
0.266 
-0.190 
0.902 
-0.963 
-0.425 
54.53 
54.53 
FACTORS LOADINGS 
F2 
0.934 
0.026 
-0.011 
-0.000 
0.065 
0.083 
0.758 
0.922 
0.244 
0.163 
0.345 
24.57 
79.10 
F3 
0.068 
0.676 
0.029 
-0.024 
-0.053 
0.077 
0.313 
-0.017 
0.093 
-0.002 
0.675 
7.47 
86.57 
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Table 6.7 
Standard Factor Scores of Agricultural Development in the East and 
West Champaran Districts, 2000-2001 
S.No. Name of the blocks Factor I Factor II Factor III 
I. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36, 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
Sidhaw 
Raninagar 
Gaunaha 
Mainatanr 
Narkatiaganj 
Lauriya 
Bagaha 
Piprasi 
Madhubani 
Bhilaha 
Takrahan 
Jogapalti 
Chanpatia 
Sikta 
Majhaulia 
Bettiah 
Bairia 
Naulan 
Raxaul 
Adapur 
Ramgarlnva 
Sugauli 
Banjaria 
Narkatia 
Bankatwa 
Gorasahan 
Dhaka 
Chiraia 
Motihari 
Turkaulia 
Harsidhi 
Paharpur 
Areraj 
Sangrampur, 
Kcsaria 
Kahnapur 
Kotw a 
Pipra Kothi 
Chakia 
Pakri Dayal 
Patalii 
Phcnhara 
Madhuban 
Tetaria 
Mehsi 
10.1222 
•8.0671 
7.6716 
6.0688 
6.3669 
6.6302 
3.6379 
7.3435 
9.3196 
7.9841 
8.3060 
7.6776 
6.9688 
7.2502 
7.2371 
4.8500 
7.4147 
6.8226 
-.5.5299 
-3.3129 
-5.8100 
-5.3788 
-5.1764 
-5.5354 
-4.7685 
-4.6824 
-3.8610 
-4.6429 
-4.0285 
-5.0829 
-5.1727 
-3.5485 
-4.9065 
-4.4936 
-5.0080 
-4.9052 
-3.7394 
-5.3349 
-4.7005 
-5.2103 
-5.5521 
-4.9983 
-5.4323 
-4.2735 
-4.6000 
1.2750 
2.2552 
0.5807 
0.3511 
2.5166 
2.7347 
-0.4860 
-6.5579 
-4.6748 
-2.9518 
-4.4974 
-1.0362 
1.5585 
-1.1984 
-0.5863 
7.9702 
-1.2011 
-0.0706 
2.3362 
-0.9925 
1.0348 
-0.4188 
-0.3201 
-1.6240 
-1.5539 
-0.7044 
2.6131 
-0.8797 
5.2345 
1.8353 
2.4182 
0.5032 
2.9374 
0.8036 
0.8154 
1.2896 
0.0958 
0.1930 
0.1282 
-2.3134 
-1.3735 
0.7887 
-3.7279 
-4.9290 
-0.1706 
0.8215 
0.1653 
0.4189 
0.2847 
0,8716 
-0.1024 
-1.7712 
-1.2891 
-0.1511 
1.0896 
0.2241 
1.1146 
1.4854 
0.2839 
-0.1256 
2.6844 
0.4032 
0.3165 
1.1947 
0.4748 
0.6109 
-0.4839 
0.8142 
-1.5567 
-0.5541 
-1.3571 
1.3609 
0.2490 
1.5609 
0.8542 
1.8703 
-0.3422 
1.0774 
0.6998 
0.6027 
0.2316 
-0.8057 
-0.0700 
-1.0930 
-2.1795 
-2.3979 
-2.3683 
-2.7745 
-1.9888 
-0.3638 
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accounts 54.53 per cent of the total variance and is heavily loaded on 
following seven variables. 
X2 percentage of net irrigation area (0.57) 
X3 percentage of canal irrigation (0.99) 
X4 percentage of tube-well irrigation (-0.98) 
X5 percentage of other sources irrigation (-0.94) 
Xg consumption of fertilizers (-0.86) 
Xg tractor power (0.90) 
X,(, Pump sets (-0.96)' 
In the year 2001-2001, the number of blocks under high grade of 
factor scores for factor (Fj) loading are eighteen which lies in north 
western part of the region. The blocks under medium grade of factor (F,) 
loading are Bagaha, Adapur, Dhaka, Paharpur and Kotwa. The rest of the 
blocks which are twenty three in number falls under low grade of factor 
scores of canal irrigation and tractor power development. It is shown in 
Fig. 6.4. 
Factor Fj which explains 24.57 per cent of the total variance is 
composed of three variables of high loadings. These variables are : 
X, literacy rate (0.93) 
Xj consumption of pesticides (0.75) 
Xg percentage area under HYV seeds (0.92) 
Table 6.7 and Fig. 6.5 shows the spatial differentiation of 
development of literacy rate, consumption of pesticides and area under 
HYV seeds in the study region for the year 2000-2001. Fig. 6.5 shows that 
183 
EAST AND WEST CHAMPARAN DISTRICTS 
r \ ( l o r S( DRES OF AGRICULTURAL 
DEVELOPMENT 
(2000 - 2001) 
FACTOR-1 
L DEWKLII 
HIGH 
MEDIUM 
LOW 
>+4.00 
-400 to +400 
< - 400 
kms kois 
Fig. 6.4 
184 
EAST AND WEST CHAMPARAN DISTRICTS 
FACTOR SCORES OF AGRICULTURAL 
DEVELOPMENT 
(2Q00-2001) 
FACTOR-II 
10 0 10 20 
kmi I I I km; 
Fig. 6.5 
IffS 
EAST AND WEST CHAMPARAN DISTRICTS 
FACTOR SCORES OF AGRICULTURAL 
DEVELOPMENT 
(2000-2001) 
FACTOR-III 
MEDIUM 
LOW 
Fie. 6.6 
186 
in 2000-2001 the areas of high factor scores are found in fourteen blocks 
namely Sidhaw, Ramnagar, Narkatiaganj, Lauriya, Chanpatia, Bettiah, 
Raxaul, Ramgarhwa, Dhaka, Motihari, Turkaulia, Harsidhi. Areraj and 
Kalyanpur. The number of blocks having medium grade of factor scores 
are eighteen. They are scattered in the study region. The rest of the blocks 
have low grade of factor scores of factor Fj loadings. 
Factor F3 which accounts for 7.47 per cent of the total variance 
is comprised of two variables of high loadings of more than 0.50. It 
includes X^ (net irrigated area) and Xjj (threshers). 
The spatial pattern of net irrigated area and threshers 
development is shown in Fig. 6.6. The high factor scores are found in the 
nine blocks namely Bhitaha, Jogapatti, Chanpatia, Raxaul, Dhaka, 
Motihari, Bettiah, Harsidhi and Kalyanpur. The number of blocks under 
medium grade of factor scores are twenty six. They are scattered in the 
whole study region. The rest of the blocks have low grade of net irrigated 
area and threshers. 
After analysing the factors on a macro level in the region as a 
whole, it is further analysed on a micro level in the three major 
agricultural productivity regions of the East and West Champaran districts 
for the year 2000-2001. The rotated factor matrix of high agricultural 
productivity regions record four factors loading. In high agricultural 
productivity regions, it is observed that the four factors combinedly 
explain 94.97 per cent of variance as depicted in Table 6.8. The first factor 
Fj which explains 42.18 per cent of the total variance is mainly composed 
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Table 6.8 
Factor Structure of Agricultural Development in the East and West 
Champaran Districts through Rotated Factor Matrix : High 
Productivity Region, 2000-2001 
Variables 
^ 1 
^ 2 
^ 3 
X4 
X5 
^ 6 
X7 
Xg 
X, 
^10 
Xn 
Variance explained 
in per cent 
Cumulative 
explained in 
variance 
per cent 
FACTORS LOADINGS 
Fi 
0.870 
0.110 
-0.250 
-0.190 
0.764 
0.107 
0.882 
0.939 
0.116 
0.696 
0.387 
42.18 • 
42.18 
F2 
-0.402 
0.060 
0.938 
-0.961 
-0.011 
-0.742 
0.110 
0.036 
-0.029 
-0.593 
-0.242 
24.36 
66.54 
F3 
0.097 
0.981 
0.172 
-0.024 
-0.288 
0.256 
0.274 
0.129 
0.960 
0.016 
-0.254 
19.02 
85.56 
F4 
0.205 
-0.012 
0.106 
0.176 
-0.559 
0.512 
0.183 
0.075 
-0.050 
0.353 
0.815 
9.41 
94.97 
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of high positive loadings of variables Xj percentage of literate persons 
(0.87), Xj percentage of other sources irrigation (0.76), X^ consumption 
of pesticides (0.88), Xg percentage area under HYV seeds (0.93) and X,Q 
pumpsets (0.69). The second factor Fj explains 24.36 per cent of the total 
variance. There are four variables which shows high loadings. They are X3 
irrigation by canals (0.93), X^ irrigation by Tube-wells (-0.96), X^ 
consumption of fertilizers (-0.74) and X^Q pumpsets (-0.59). Only one 
variable X^  irrigation by canals (0.93) shows high positive loading. The 
third factor F3 accounts 19.02 per cent of the total variance. The two 
variables which are strongly and positively loaded are Xj net irrigated area 
(0.98) and X^ tractor power (0.96). The fourth factor F^  accounts 9.41 per 
cent of the total variance. The two variables which shows high positive 
loadings. They are X^ consumption of fertilizers (0.51) and Xjj threshers 
(0.81) and there is one variable of negative loading X .^ 
In medium productivity regions the three factors combinedly 
explain 92.42 per cent of variance as given in Table 6.9. Factor Fj explains 
62.87 per cent of total variance and have three variables of high positive 
loadings X^ percentage of net irrigated area (0.78), X3 area under canal 
irrigation (0.96) and Xg tractor power (0.97). There are four variables 
which have high negative loadings X^ area under tube-wells irrigation 
(-0.95), X3 area under other sources irrigation (-0.91), X^ consumption of 
fertilizers (-0.90) and XJQ pumps sets for irrgation (-0.94). The factor F^  
accounts for 21.56 per cent of the total variance and is comprised of 
three variables of high positive loadings X^  percentage of literate 
persons (0.89), X^ consumption of pesticides (0.84) and X^  percentage 
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Table 6.9 
Factor Structure of Agricultural Development in the East and West 
Champaran Districts through Rotated Factor Matrix : Medium 
Productivity Region, 2000-2001 
Variables 
X, 
^2 
^3 
>^ 4 
^ 5 
^ 6 
X7 
Xs 
X, 
^10 
x,, 
Variance ex 
in per cent 
Cumulative 
explained ir 
plained 
variance 
1 per cent 
FACTORS LOADINGS 
Fi 
-0.327 
0.781 
0.965 
-0.956 
-0.911 
-0.908 
0.407 
-0.260 
0.973 
-0.947 
-0.349 
62.87 
62.87 
F2 
0.889 
-0.413 
-0.107 
0.089 
0.183 
-0.065 
0.843 
0.896 
-0.012 
0.149 
0.263 
21.56 
84.43 
F3 
0.136 
0.344 
-0.184 
0.194 
0.116 
0.249 
0.078 
0.093 
-0.124 
0.176 
0.876 
7.99 
92.42 
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Table 6.10 
Factor Structure of Agricultural Development in the East and West 
Champaran Districts through Rotated Factor Matrix : Low 
Productivity Region, 2000-2001 
Variables 
X, 
^ 2 
X3 
X4 
X5 
X6 
X7 
Xg 
X, 
^10 
Xu 
Variance explained 
in per cent 
Cumulative 
explained in 
variance 
per cent 
FACTORS LOADINGS 
Fi 
0.887 
0.083 
0.065 
0.189 
-0.456 
0.390 
0.344 
0.823 
0.783 
0.744 
0.237 
37.92 
37.92 
F2 
0.142 
0.016 
0.984 
-0.827 
-0.586 
-0.154 
0.154 
0.095 
0.066 
0.047 
0.128 
17.65 
55.57 
F3 
0.325 
0.834 
0.125 
-0.342 
0.331 
0.028 
0.794 
0.284 
0.200 
0.066 
0.754 
14.29 
69.86 
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area under HYV Seeds (0.89). The third factor F, explains 7.99 per 
cent of total variance and include only one variable of positive loading 
Xj, threshers (0.87). 
There are three factors which explain 69.86 per cent of 
variance recorded under low productivity regions as shown in Table 
6.10. The factor F, accounts for 37.92 per cent of total variance and 
has a large number of variables which record the high loadings of more 
than 0.74. They are Xj percentage of literate persons (0.88), X^  
percentage area under HYV seeds (0.82), X^ tractor power (0.78) and 
Xjy pump sets for irrigation (0.74). 
Factor F^  explains 17.65 per cent of the total variance. In this 
factor only one variable has high magnitude of positive loading and 
two have negative loading. They are X^ irrigation by canal (0.98), X^ 
irrigation by tube-wells (-0.82) and Xj irrigation by other sources (-
0,58). The third factor F^  accounts 14.29 per cent of the total variance. 
It includes three variables of more than 0.75 loadings, they are X^ 
percentage of net irrigated area (0.83), X, consumption of pesticides 
(0.79) and threshers (0.75). 
LEVELS OF AGRICULTURAL DEVELOPMENT 
In this part of the study twelve variables have been considered 
as the indicators of agricultural development. They are collectively and 
spatially analysed with the aid of composite index to compare relatively 
developed and less developed regions of East and West Champaran 
districts in 1990-91 and 2000-2001. 
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To obtain the composite index in order to assess the 
agricultural development, the equation may be alegebraically expressed 
as : 
X,X/5, + X, X7/6, X,,X,76,, 
C.I. = 
X A + X75, x ,A , 
Where C.I. = Composite index 
Xj, X^-.Xjj = the number of variable considered 
X = the mean value of the variable in the entire 
region 
5 = Standard deviation of each variable. 
The computed composite index of the variables have a wide 
range of variation among the blocks of the study region. The inter 
blocks variation may conveniently be groups into three grades of high, 
medium and low levels of agricultural development with the help of 
their standard deviation from the mean. 
The regional pattern of the levels of agricultural development 
for the year 1990-91 have been shown in Table 6.11 and Fig 6.7. It may 
be observed from the Fig. 6.7 that there are ten blocks namely Raxaul, 
Ramgarhwa, Mainatanr, Motihari, Patahi, Bettiah, Ramnagar, Harsidhi, 
Kalyanpur and Pakri Dayal which have high levels of agricultural 
development because of high literacy rate, sufficient fertilizers supply, 
maximum use of high yielding varieties of seeds and pumpsets. 
Medium grade development have been noticed in seventeen 
blocks, viz., Turkaulia, Sidhaw, Gaunaha, Chanpatia, Dhaka, Kesaria, 
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Table 6.11 
Levels of Agricultural Development in the East and West Champaran 
Districts, 1990-91 
Rank 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35 
36. 
Name of the blocks 
Raxaul 
Ramgarhwa 
Mainatanr 
Bettiah 
Motihari 
Patahi 
Ramnagar 
Harsidhi 
Kalyanpur 
Pakri Dayal 
Sidhaw 
Gaunaha 
Turkaulia 
Chanpatia 
Dhaka 
Kesaria 
Piprakothi 
Sugauli 
Adapur 
Chiraia ' 
Sikta 
Bairia 
Gobindganj 
Narkatiaganj 
Majhaulia 
Narkatia 
Lauriya 
Madhuban 
Bagaha 
Paharpur 
Gorasahan 
Jogapatti 
Madhubani 
Thakrahan 
Mclisi 
Nautaii 
East and West Champaran Districts 
Composite Index 
107.01 
99.41 
99.20 
97.49 
97.49 
97.20 
96.54 
96.14 
96.07 
95.83 
95.10 
94.94 
94.90 
94.76 
94.67 
94.67 
94.42 
94.31 
93.85 
93.44 
93.30 
92.88 
92.66 
92.63 
92.61 
92.52 
91.72 
90.97 
90.16 
89.73 
89.52 
89.02 
88.85 
86.64 
86.61 
86.05 
93.70 
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m Above 95.71 
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kms 
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Pipra-Kothi, Siigauli, Adapur, Chiraia, Sikta, Bairia, Gobindganj, 
Narkatiaganj, Majhaulia Narkatia and Lauriya. 
The blocks having low levels of development are Madhuban, 
Bagaha, Pahaipur, Gorasahan, Jogapatti, Madhubani, Thakrahan, Mehsi 
and Nautan because of low literacy rate, low area under HYV of seeds, 
less supply of fertilizers and pesticides and lack of implements and 
machineries. 
The regional pattern of the levels of agricultural developments 
for the year 2000-2001 have been shown in Table 6.12 and Fig. 6.8. It 
may be observed from the Fig. 6.8 that there are fourteen blocks having 
high level of agricultural development in the study area. These blocks 
are Chakia, Chiraia, Motihari, Raxaul, Harsidhi, Bettiah, Areraj, 
Turkaulia, Dhaka, Ramgarhwa, Kesaria, Banjaria, Sangarampur and 
Kalyanpur. In these blocks, the use of fertilizers and pesticides are 
high, the area under HYV of seeds is maximum and application of 
modern implements is sufficient. 
The blocks having medium level of developments are 
Paharpur, Adapur, Patahi, Sugauli, Narkatia, Kotwa, Chanpatia, 
Bankatwa, Pakri Dayal, Gorasahan, Phenhara, Bagaha, Narkatiaganj, 
Jogapatti and Gaunaha. Sixteen blocks of the study area for the year 
2000-2001 have low level of agricultural development because of low 
literacy rate, less supply of fertilizers and pesticides, minimum use of 
high yielding varieties of seeds and lack of implements and 
machineries. The blocks having low level of developments are 
Madhuban, Sikta, Bairia, Mainatanr, Bhitaha, Nautan, Tetaria, Sidhaw, 
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Table 6.12 
Levels of Agricultural Development in the East and West Champaran 
Districts, 2000-2001 
Rank Name of the blocks . Composite Index 
136.87 
131.34 
127.70 
122.44 
122.25 
121.64 
121.21 
121.14 
119.85 
118.59 
118.58 
118.05 
117.86 
117.55 
115.74 
114.90 
113.46 
113.29 
112.43 
112.41 
111.08 
111.04 
109.29 
108.98 
107.11 
107.01 
106.96 
106.05 
105.99 
105.27 
104.79 
104.46 
104.06 
104.02 
103.40 
103.00 
102.68 
102.49 
102.03 
100.95 
100.83 
98.16 
97.77 
97.26 
88.57 
East and West Champaran Districts 110.91 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
Chakia 
Chiraia 
Molihari 
Ra.vaul 
Bcttiah 
Arcraj 
Harsidhi 
Turkaulia 
Dhaka 
Ranigarhwa 
Kcsaria 
Banjaria 
Sangarampur 
Kalyanpur. 
Paharpur 
Adapur 
Patahi 
Sugauli 
Narkatia 
Kolwa 
Chanpatia 
Bankatwa 
Pakri Dayal 
Gorasahan 
Phenhara 
Bagaha 
Narkatiaganj 
Jogapatti 
Gaunaha 
Madhuban 
Sikta 
Bairia 
Mainatanr 
Bhilaha 
Nautan 
Tetaria 
Sidhaw 
Majhaulia 
Lauriya 
Mehsi 
Ramnagar 
Piprasi 
Thakrahan 
Madhubani 
Piprakothi 
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Majhaulia, Lauriya, Mehsi, Ramnagar, Piprasi, Thakrahan, Madhubani 
and Piprakothi. 
The blockwise distribution of composite index reveals that the 
levels of agricultural developments in the East and West Champaran 
districts are clearly marked and, the regional pattern corroborates the 
earlier findings that the blocks of East Champaran district advanced due 
to good infra-structure and technological factors while the impact of 
technological factors is comparatively low in the blocks of West 
Champaran district of the study region. 
C O N C L U S I O N 
AND 
S U G G E S T I O N S 
East and West Champaran districts are fertile area where 
agriculture share about 13 per cent to the total economy of Bihar. The 
growing population of the area engaged directly or indirectly in agriculture 
demands more and more foodgrains and the improvement of their 
agricultural output with an increased use of irrigation, fertilizers, 
pesticides, high yielding varieties of seeds, machinery and tools. There has 
been a sizeable increase in the available food resources. However, the 
distributional patterns of all the parameters are uneven in all the parts of 
the study region, leading to regional disparities in the agricultural 
development. 
The analysis shows that in landuse pattern no significant change 
has been observed. The netsown area in 1975-76 accounted for 66.88 per 
cent (612 thousand hectares) of the total reported area of the region and 
marginally decreased to 65.17 per cent (597 thousand hectares) of the 
total reported area in 2000-2001. Similarly the area sown more than once 
in 1976-76 was 24.92 per cent (288 thousand hectares) which decreased 
to 19.76 per cent (181 thousand hectares) in 2000-2001. The gross 
cropped area being 91.80 per cent (840 thousand hectares) in 1975-76 and 
decreased to 84.93 per cent (778 thousand hectares) in 2000-2001. 
The area under food crops has recorded 704 thousand hectares in 
1975-76 and it has increased to 783 thousand hectares in 2000-2001, 
while production of food crops has increased from 626 thousand tonnes to 
1326 thousand tonnes between 1975-76 and 2000-2001. These aspects 
pointout to general awakening of the farmers and the use of modern 
technological inputs. 
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The growth rate in area and production of individual crops in the 
region indicate that among the cereals rice is the leading crop that 
ouccpied 472 thousand hectares in 1975-76, decreased to 288 thousand 
hectares in 2000-2001. The production of rice has recorded a continuous 
rising trend from 321 thousand tonnes in 1975-76 to 451 thousand tonnes 
in 2000-2001. The growth rate of area under rice decreased by -51.69 per 
cent, while production increased by 40.49 per cent during 1975-76 to 
2000-2001. After rice wheat is a second ranking crop in this region. Its 
areal extent has decreased sharply from 303 thousand hectares in 1975-76 
to 197 thousand hectares in 2000-2001. The production of wheat has 
increased from 256 thousand tonnes to 447 thousand tonnes between 
1975-76 and 2000-2001. The production has been increase owing to the 
introduction of better seeds, expansion of irrigation and use of fertilizers, 
pesticides and machineries. 
The area under arhar has decreased by -75.00 per cent, while, 
production decreased by -33.30 per cent during 1975-76 to 2000-2001. 
The growth rate of area under gram has decreased by -93.00 per cent while, 
production has decreased by -86.4 per cent during 1975-76 and 
2000-2001. Arhar and gram are the important pulses and pulses are the 
main sources of protein and therefore, in the light of their decline of area 
and production year after year, require serious attention of the farmers and 
government agencies. Efforts should be directed towards the increase of 
area and production. It can be achieved through the adoption of new 
varieties of seed and by safeguarding the interest of the farmers. 
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Amongs the oilseeds mustard and rapeseed hold an important 
position in the study region. The area under mustard and rapeseed recorded 
a growth of 37.50 per cent, while production increased by 125 per cent 
between 1976-76 and 2000-2001. The growth rate of area under groundnut 
has increased by 106 per cent, while production increased by 205 per cent 
during twenty five years. 
The study region is an important producer of sugarcane in North 
Bihar Plain and its area and production is increasing because of increase 
in the sugarcane industries. The sugarcane industries provides all facilities 
to the farmers that are required for the sugarcane cultivation. The 
production of sugarcane recorded a growth of 107.75 per cent during 
1975-76 to 2000-2001. Potato is a popular vegetable crop in East and 
West Champaran districts and its area and production both are gradually 
increasing. The area under potato increased by 78.57 per cent, while 
production increased by 39.74 per cent during the 1975-76 to 2000-2001. 
On the basis of crop yield index, the blocks of East and West 
Champaran districts were demarcated under high, medium and low 
agricultural productivity regions for two points of time, i.e. for 1990-91 
and 2000-2001. The author has assessed blockwise agricultural 
productivity variations in the study region. During the year 1990-91 the 
high productivity region found in north-western part of the study region, 
but in 2000-2001 it got same position. It has been observed that the south-
eastern part has always remained a low agricultural productivity area. 
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It has been observed that there has been a considerable increase 
in the use of agricultural implements and machinery in the study region. 
The average number of tractors in 1981 was 27.8 per 10,000 hectares of 
cropped land but it increased to 73.4 per 10,000 hectares of corpped land 
in 2001. The use of pumpsets for irrigation records a sharp increase during 
the period of 1981 to 2001. The average number of pumpsets was 96.8 per 
10,000 hectares of cropped land in 1981 which rose to 335.8 pumpsets 
per 10,000 hectares in 2001. The average number of threshers in 1991 
was 176.5 per 10,000 hectares of cropped land but it increased to 321.6 
per 10,000 hectares of cropped Idnd in 2001. All these indicators point to 
the levels of agricultural development that is taking place in the region. 
The total area covered under HYV seeds during 1980-81 was 
38.19 per cent which rose to 83.61 per cent in the year 2000-2001. The 
use of HYV seeds are common in south-eastern and central part of the 
study region. The north-western part of the region has been slow in 
adopting this technology. 
It has been observed that the level of consumption of fertilizers 
(NPK) increase in the region in the twenty years period i.e. from 22.76 
kilograms per hectare in 1980-81 to 107.10 kilograms per hectare in 
2000-2001. The consumption of pesticides was 8.29 kilograms per 
hectares in 1990-91 and it rose to 12.50 kilograms per hectares in 
2000-2001. The average consumption NPK and pesticides is higher in 
blocks of East Champaran district whereas, low level of consumption is 
recorded in the blocks of West Champaran district. 
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The net area irrigated by different sources was 214 thousand 
hectares in 1980-81, rising to 279 thousand hectares in 2000-2001. The 
high percentage of increase in the net irrigated area was reported in the 
blocks of West Champaran district. This increase is the outcome of 
construction of new canal in the region. But in the central part and south-
eastern part the increase in number of pumpsets and tube-wells was quite 
high owing to better supply of electiicity. The increase in the irrigated 
area may be as a sign of farmer's awakening and the beginning of a 
revolution which is silently taking place in the agricultural development in 
the study region. 
There has been a considerable increase in percentage of literate 
persons in the study area. The percentage of literate persons was 19 in 
1981 it increased to 38.88 per cent in 2000-2001. Due to illiteracy and 
ignorance the farmers spend money on superstitions and traditions and do 
not have to money to invest in agriculture. 
It has been found that all together use of various inputs like, 
irrigation, fertilizers, pesticides, HYV seeds, Machineries and tools and 
literacy are responsible to increasing the crop production. Factor analysis 
shows that blockwise variations are larger for all variables in the study 
region. There is the significant influence of use of fertilizer, irrigation, 
mechanization, HYV seeds, use of pesticides and literacy together in the 
agricultural development in the study region. On the basis of above factors 
reveals that there is a progressive impact between the use of technological 
factors and agricultural development. 
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The composite index points to a wide range of variation of 
variables in the blocks of the region. In the region as a whole there are 
fourteen blocks which show high levels of agricultural developments 
fifteen blocks fall under medium levels of agricultural development and 
the remaining sixteen blocks have low levels of agricultural developments. 
The blockwise distribution of composite index reveals that the levels of 
agricultural development in the East and West Champaran districts are 
clearly marked and region^ pattern corroborates the earlier finding that 
the blocks of East Champaran district are agriculturally more advanced due 
to good infra-structure and technological factors, while the impact of 
technological factors is comparatively low in the blocks of West 
Champaran district of the study region. If the present process continues 
there is no doubt that the region will achieve better levels of agricultural 
development in future. 
The following strategies may be adopted to develop and minimize 
the inequalities in the levels of agricultural development of the area 
The use of modem inputs like HYV seeds, fertilizers, pesticides, 
use of biofertilizer is low in study region. The financial position of 
farmers is also poor so they are not in position to use these inputs in 
agricultural on a large scale. Therefore, government has to be provide 
these inputs to farmers on a subsidized rates and trained them to utilize 
these inputs. In East and West Champaran districtss the devastating floods 
bring a great havoc in every monsoon season. Constructing dams and 
reservoirs on these rivers on the other hand the devastation by floods may 
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be controlled on a large extent and on the other hand by the construction 
of canals the water may be provided to the farmers in the dry season. The 
supply of diesel oil at reasonable rate will further help the farmers to 
operate the pumpsets at the time of irrigation. 
The consolidation of land holdings is urgently required because 
it is the only measure to combine small and fragmented holdings into a 
compact large size plot. It will facilitates the use of modern implements, 
save time of the farmers in supervising the crop and will help in resorting 
to multiple cropping. The proper and timely supply of electricity should 
be provided in the less developed area to operate the electric pumpsets 
during the period when the crops require water for their successful growth. 
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Local Words 
Arhar 
A ma 
Bajra 
Bhangar 
Banji 
Diara 
Jowar 
Khadar 
Kharif 
Khair 
Kankar 
Karma 
Loo 
Masur 
Mung 
Rabi 
Sal 
Semal 
Sisii . 
Tarai 
Tun 
Van Ma hots aw 
GLOSSARY 
English Equivalents 
Pigeonpea 
, Garden cumin 
Pearl millet 
Old alluvium 
Bhang 
Low lying area along the river 
Sorghum 
New alluvium 
Winter harvest 
Catechu 
Calcium nodules 
Haldu 
Hot wind 
Lentil 
Green gram 
Spring Harvest 
Sakhu 
Silk cotton 
Seesam 
Foothills area 
Toona 
Forest festival 
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